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EFFECT OF CHEMOTHERAPEUTIC AGENTS ON CELL DIVISION 
AND HEALING OF CORNEAL BURNS AND ABRASIONS 
IN THE RAT* 


GeorcE Smetser, PH.D., anp V. Ozanics, M.S. 
New York 32 


Within recent years the local applica- 
tion of chemotherapeutic agents to the 
eye has become of the greatest practical 
value.-® Although the effect of such 
compounds upon various strains of in- 
fecting organisms has been intensively 
investigated, their attendant influence on 
cell division of intact and injured ocular 
epithelia has received but little attention. 
The ideal chemotherapeutic agent should 
not interfere with the reproduction of 
healthy epithelial cells nor with the mi- 
gration of these cells over a denuded area 
following an injury. Since sulfonamide 
drugs vary in their action on different 
bacterial strains, it seemed plausible that 
similar differences might exist in their 
effect on these fundamental activities of 
epithelial cells. Should this be true, the 
least toxic, yet effective, compounds 
should be chosen for local application to 
the eye. Studies were therefore initiated 
on the effect of these sulfonamides and 
penicillin on the rate of cell division in 
the intact cornea and in regenerating cor- 
neal epithelia following thermal burns 
and abrasions. 

The healing of corneal wounds in the 


*From the Department of Ophthalmology, 
College of Physicians and Surgeons, Columbia 
University. Read at the fourteenth scientific 
meeting of the Association for Research in 
Ophthalmology, at Chicago, June 13, 1944. The 
work described in this paper was done under 
a contract, recommended by the Committee on 
Medical Research, between the Office of Scien- 
tific Research and Development and Columbia 
University. 


past has usually been studied by staining 
the cornea with fluorescein and deter- 
mining the time required for the stainable 
area to disappear. This procedure gives 
a summation of the healing processes in 
which both cell migration and cell division 
play a part. In the present study it was 
desired to separate these two factors, 
and the method used was to count the 
cells in mitosis in treated and control eyes 
at a standard time after initiating treat- 
ment or injury. The effect of the 
compounds studied on cell migration fol- 
lowing corneal darnage, of secondary 
importance in these experiments, was 
estimated by measuring the width of the 
defect in the corneal epithelium which 
remained 12 hours after injury. 

Past work on this subject has been 
largely confined to corneal abrasions in- 
flicted by a variety of methods. The 
epithelium has been removed by a knife 
or trephine,” spatula,® dental drill,?° or 
with a dry swab following cocaine instilla- 
tion.** Usually in, these experiments the 
size of the defect was observed by stain- 
ing with fluorescein. 


METHODS AND MATERIALS 


The present studies were conducted on 
male, Sherman strain rats 60-100 gm. 
in weight. In all cases one eye was 
treated while the other served as either 
an intact control or a control that has been 
operated on. Therefore the effect of each 
experiment on the number of mitotic 
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figures was expressed as percentage in- 
crease or decrease relative to the control 
eye of the same animal. When compari- 
sons were desired of the effect of differ- 
ent compounds on cell division, litter-mate 
animals were used. 

Great care was taken to create standard 
burns and abrasions. The latter were in 
the form of a horizontal band 1 mm. in 
width and extending from limbus to 
limbus. This covered approximately one 
third of the corneal area. The abrasions 
were made, with the rat under nembutal 
anesthesia, by lightly outlining the abra- 
sion area with a double bladed corneal 
knife and staining with 0.5-percent neu- 
tral fluorescein. The epithelium lying be- 
tween the two marks was gently removed 
with a small, wedge-shaped, wooden appli- 
{ cator stick. Very little damage was done 

to the underlying connective tissue, none 
of which was removed. Sections of these 
abrasions showed that the epithelium was 
removed completely. 

The thermal burns were made with a 
Shahan thermophore equipped with a ter- 
minal 1.5 mm. wide, and curved to fit 
the rat’s cornea perfectly across its en- 
tire width. The thermophore, heated to 
71°C., was applied for five seconds, pro- 
ducing a burn similar in shape to the 
abrasions described above. The edges of 
the injury, however, were probably not 
so sharply delineated as were those of 
the abrasions, for there must have been 
a peripheral radiation of heat from the 
,instrument. 

The sulfonamides were applied as fine 
powders or as 5-percent ointments in a 
lanolin base, and the penicillin in an 
aqueous solution (pH 6.5-7.0) containing 
500 Oxford units (O.U.) per cubic centi- 
meter.* The powders were dusted on the 


* The penicillin used was released by Dr. 
C. S. Keefer and obtained through the kindness 
of Dr. Frank L. Meleney. Na penicillin, Pfizer 
2.92 mg./1,000 O.U.; and Lederle 2.94/1000 
O.U.; Ca penicillin, Squibb 12.5 mg./1,000 O.U. 
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eye evenly over the entire cornea every 
two hours. In the experiment on intact 
corneas four or five applications were 
made. Five applications were made to the 
injured eyes, the first approximately two 
hours after the injury, and the last, two 
hours before autopsy. The regeneration 
experiments were always conducted fo; 
12 hours, because it was found tha 
epithelization of both burns and abrasions 
was frequently almost completed within 
that period. 

The ointments were prepared by mix- 
ing three parts anhydrous lanolin with 
one part of a 20-percent solution of 
sodium salt of the sulfonamide. A control 
ointment base of petrolatum and one of 
lanolin prepared with an 11-percent sodi- 
um-chloride solution were also used. In 
addition to these, several sulfonamide 
ointments prepared in the pharmacy were 
tested. The ointments and penicillin solu- 
tions were applied hourly in all experi- 
ments. The penicillin-treated animals 
were held for two minutes after each 
application so that they were really sub- 


ject to a corneal bath of the solution for ’ 


two minutes each hour. An effort was 
made to apply an equal amount of powder 
or ointment each time ; however, the total 
amount that was actually effective was 
unknown. After the first treatments a 
residuum of the earlier applications was 
noticeable. 

At autopsy the rats were killed by de- 
capitation, and the eyes and lids fixed in 
Bouin’s fluid. The control and experi- 
mental eyes, one of which was stained 
im toto with eosin, were embedded together 
in a single block and eight-micra serial 
sections cut. Each section passed verti- 
cally through the upper and lower lids 
and corneas of both eyes. Such sections 
necessarily passed through the band- 
shaped injuries at right angles to their 
long axes. Fifteen of these paired sections 
taken at regular intervals through all 
parts of the cornea were studied. The 
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gides were labeled in code so that the 
treatment was unknown when examined 
and the results, therefore, unbiased. Each 
difference was subjected to statistical 
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ures is the same in the right and left 
eyes at the same time. Therefore, the 
number of mitoses in the two éyes of 10 
normal rats were counted. The difference 
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analysis and the probability (P) that it 
was due to random sampling determined.* 

These experiments rest upon the as- 
sumption that the number of mitotic fig- 


*The value, P, expresses the probability that 
the difference, expressed in percentage, is due 
to random sampling. Although a probability of 
0.05 is frequently accepted as a criterion of 
significance, a more rigorous criterion—that is, 


p<0.01 (less than one chance in 100 that ran- 
dom sampling 1s responsible for the difference) 
—was used here. 
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Fig. 1 (Smelser and Ozanics). The effect of sulfonamides, penicillin, and ointment bases 
on mitosis of the intact corneal epithelium, . 


between them, which averaged about 5 
percent, was entirely insignificant (fig. 


1). 
I. EXPERIMENTS ON THE INTACT CORNEA 


The effect of penicillin, sulfacetimide,* 
sulfadiazine, sulfathiazole, sulfapyrazine, 
and sulfamethazine on cell division in the 

t We are indebted to Dr. E. Henderson and 


Schering and Company for the generous supply 
of sulfacetimide used in these experiments. 
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intact corneal epithelium was studied as 
afore-given. Most emphasis was placed 
on the first 4 drugs. The results are in- 
corporated in charts which show the 
percentage increase or decrease in mitosis 
caused by these applications. Figure 1 
shows that most of the sulfonamides had 
no deleterious effect on the cell-division 
rate in the intact cornea regardless of 
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gave no evidence of either inhibiting or 
stimulating mitosis; two cases Were ob. 
tained which appeared to show Opposite 
effects, but they were treated with differ. 
ent preparations. In both instances jy 
which a depression in mitosis was oh, 
tained, treatment had been with the Same 
preparation, a sodium salt. However, , 
second group of three animals treated 
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Fig. 2 (Smelser and Ozanics). The effect of sulfonamides, penicillin, and ointment-base 
materials on 12-hour corneal abrasions. 


whether they were applied as powders or 
ointments. The corneas treated with sulfa- 
thiazole powder consistently contained 
fewer mitotic figures than did the un- 
treated (normal) control eyes. However, 
this depression was marked in only one 
case and was not observed in the oint- 
ment-treated series. Sulfadiazine also 
differed from the others, but this sulfona- 
mide caused an increase in cell division 
in each cornea to which it was applied. 
This effect was obtained in both the 
ointment and powder series and, while 
not extreme, was consistent. Penicillin 


with another but similar preparation did 
not show any depression in cell division. 


II. EXPERIMENTS ON ABRADED CORNEAS 


An extensive series of experiments was 
conducted on the rate of healing of cor- 
neal abrasions, the results of which are 
not entirely ready for publication. How- 
ever, it was noted that cell division, with 
some exceptions, did not appear to have 
an important role in the immediate heal- 
ing mechanism of abrasions. Following 
abrasions made as aforedescribed, the in- 
tact cells moved inward over the naked 
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stroma and covered the defect in 12 to 18 
hours. The normal thickness of the epi- 
thelium was then restored by cell division, 
which proceeded at essentially the normal 
rate. After 36 hours no cases were found 
in which there was an elevated rate of 
cell division. Of 11 abrasions studied 12 
hours after injury, only 4 showed more 
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case of the ointment bases and sulfathia- 
zole. All of the animals treated with sulfa- 
diazine, sulfacetimide, and penicillin had 
more mitoses in the injured eye than in 
the intact. This was particularly evident 
and significant in the sulfadiazine- and 
penicillin-treated groups. 

A second series of experiments was 


PERCENT OF CONTROL 


DECREASED MITOSIS ~~ 


INCREASED MITOSIS 


-000 -75 -50 -25 O +25 +50 +75 +100 +150 +200 +250 +300 
+ ~ - - - - - 


12 HR. UNTREATED © 


SULFATHIAZOLE 00-0 
powder 


SULFATHIAZOLE o—0o-++—o—0 
ointment 


SULFADIAZINE 0-00-0 
powder 


o--— 0+ 


SULFADIAZINE 
ointmen 


SULFACETIMIDE e 
powder 


SULFACETI MIDE. 000 —+— 
intment 


oinrme: 


Na PENICILLIN 


Abraded O.U., treated 0.D. 
@ are statistically significant P=<.01 
o have a probability of P=». 01 


Fig. 3 (Smelser and Ozanics). The effect of sulfonamides and penicillin on 
12-hour corneal abrasions. 


mitotic figures than did the uninjured eye 
of the same animal (fig. 2). Ointment 
bases (lanolin, petrolatum), sulfathiazole, 
sulfadiazine, sulfacetimide, and Ca and 
Na penicillin were applied to such in- 
juries. The ointments and powder ex- 
periments were grouped together and the 
results are shown in figure 2. This series 
was intended to show whether a normal 
rate of cell division occurred in the treated 
eye. The treated abrasions of the right 
eye were therefore compared with the 
left untreated, intact eyes of the same 
animals. The mitotic activity appeared to 
be increased by treatment except in the 


conducted in which both eyes were 
abraded and one (right) was treated with 
the same chemotherapeutic agents as in 
the first series. This series permitted a 
closer comparison of the effect of the 
drug itself. The experiment rested on the 
assumption that the number of mitotic 
figures was equal in the two abraded eyes. 
The results from the untreated control 
animals show that the number of the 
mitotic figures of one eye did not vary 
more than 10 percent from those found 
in the other (fig. 3). Abraded eyes treated 
with sulfathiazole powder had fewer cells 
in division than did untreated eyes. Sulfa- 
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diazine and sulfacetimide, however, ap- 
peared to increase the number of cell di- 
visions. Ointments containing the sulfon- 
amides had no consistent effect on mito- 
sis, although the variation between treated 
and control eyes was greater than when 
no treatment was given. Penicillin re- 
duced the number of mitotic figures; 
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ard burn and the mitotic count compared 
with that in the contralateral, untreated 
intact eye. As in the abrasion experiment 
epithelization was completed in 12 to 18 
hours. The width of the abrasion at 12 
hours was less than that of the burns, but 
the original injury was narrower. The Te. 
sults of these experiments were plotted as 
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Fig. 4 (Smelser and Ozanics). The effect of sulfonamides, penicillin, and ointment-base 
materials on 12-hour corneal burns. 


however, this was a different preparation 
from that used in the first series. 


III. EXPERIMENTS ON CORNEAL BURNS 


The healing of thermal burns was 
studied exactly as in the abrasion series. 
The reaction of the cell-division rate was 
quite different here from that which fol- 
lowed corneal abrasions. Nineteen of the 
24 (79 percent) animals we studied from 
12 to 48 hours after inflicting corneal 
burns showed more dividing cells in the 
injured than in the uninjured eye. Such 
burns were treated as in the preceding ex- 
periments for 12 hours following a stand- 


before and are shown in figure 4. Lanolin- 
and petrolatum-ointment bases had little 
or no effect on the frequency of mitosis 
in the burned corneas. Excepting for 
sulfathiazole, treatment with the sulfona- 
mides and penicillin did not affect the 
number of mitotic figures found in the 
burned corneas (fig. 4). Sulfathiazole 
treatment reduced the number of mitotic 
figures to less than normal in three of the 
four animals studied, whereas the fre- 
quency was above normal in 84 percent 
of the controls. A second series of corneal 
burns was studied in which both eyes 
were burned and one, the right, was 
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treated as before. The number of mitotic 
figures found in the right and left eyes of 
untreated corneal burns was very nearly 
equal, none showing a Statistically sig- 
nificant difference (fig. 5). Twenty-eight 
animals were treated with sulfonamides 
(powders or ointments} in this series. 
Nearly all showed more variation between 
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epithelium as seen in the sections of 
treated and controi burns. Each section 
was measured with an ocular microm- 
eter and the values averaged. It is recog- 
nized that technical artifacts enter into 
these measurements, which have only 
relative value. It is assumed that such fac- 
tors as shrinkage in the preparation of the 
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Fig. 5 (Smelser and Ozanics). The effect of sulfonamides and penicillin on 12-hour corneal burns. 


the two eyes than was found in the un- 
treated control group. None of the com- 
pounds, however, appeared consistently 
to inhibit cell division. More mitotic fig- 
ures were found in two of the sulfaceti- 
mide-treated eyes than occurred in their 
control burns. 

None of the substances studied ap- 
peared to inhibit the migration of leuco- 
cytes into the corneal stroma, which oc- 
curred in all injuries. It appeared to be of 
interest to add to the data on cell division 
some observations on the rapidity with 
which the epithelial cells migrated over 
the denuded area. This was determined 
by measuring the width of the gap in the 


sections were common to both experi- 
mental and control eyes. An advantage 
was obtained in that the exact edge of the 
growing epithelium could be determined 
and several measurements made of the 
width of the gap, which varied from place 
to place. The data represent also the pro- 
portion of healing that has taken place 12 
hours after injury, not the total time re- 
quired to effect healing. The width of the 
gap in the epithelium of the right eye 
differed only 14 percent from that of the 
left eye in the untreated control burns. 
The results of these experiments are giv- 
en in figure 6. All treatments apparently 
slowed down the epithelial movement to 
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some extent. Ointment bases and solu- 
tions were the least harmful in this re- 
spect. Penicillin and sulfadiazine in- 
hibited cell movement no more than did 
petrolatum. Sulfathiazole and sulfaceti- 
mide, however, definitely delayed the mi- 
gration of the epithelium. The powders 
seemed to be more detrimental in this re- 
spect than were the ointments. It will be 
noted that the gap in the sulfacetimide- 
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treated corneas measured 1.4 mm. in the 
sections. This value, although not neces- 
sarily the same as in the living eye, sug- 
gests that very little migration occurred 
and probably represents almost the entire 
‘original burned zone. 


DISCUSSION 


The role of mitosis in the healing of 
epithelial wounds has been considered in 
several investigations. It seems to be ac- 
cepted that small injuries heal by migra- 
tion’? without an increase in mitosis or, 
indeed, the frequency of cell division may 


decrease in the early phases of this Proc. 
These studies have usually 
concerned with small abrasions. The 
present report deals with two types of in. 
juries—abrasions and thermal burns_ 
which differ in the effect they have on cell 
division. There was a decrease in the 
number of mitotic figures found immed}. 
ately following (six hours) both burns 
and abrasions; however, their number 
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Fig. 6 (Smelser and Ozanics). The effect of treatment on the width of the gap in the 
corneal epithelium 12 hours following a standard thermal burn. 


was greatly increased in the burns so that 
84 percent showed a greater than normal 
number of cell divisions at the 12-hour 
stage, during which the epithelium was 
actively migrating over the denuded area. 
A few eyes in the abrasion series also 
showed this increase. These cases are not 
in line with the conclusion of Friedenwald 
and Buschke’* that mitosis is inhibited 
during the migration period. However, 
their injuries were very small and the 
experiments were concluded within seven 
hours. 

No explanation suggests itself for the 
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difference in the number of mitotic fig- 
ures found in the healing burns and abra- 
sions. Heat from the cautery may stimu- 
late cell division in the intact epithelium, 
but preliminary experiments along this 
line have not been encouraging. 

These experiments suggest that cell mi- 
gration is not dependent upon cell divi- 
sion, for both the burn and abrasion in- 
juries were covered by epithelium in ap- 
proximately the same time, 12 to 18 hours. 
Indeed these two phases of wound heal- 
ing appear to be quite separate and are 
affected to a different degree by chemical 
agents. Cell migration was much more in- 
hibited by sulfacetimide than by sulfa- 
diazine powders, yet there was no evi- 
dence that sulfacetimide powder inhibited 
cell division. Therefore, in this experi- 
ment, as well as in the untreated injuries, 
the number of mitotic figures bore no di- 
rect relation to the degree or speed with 
which the defects were covered. 

It is assumed that the effect of the sev- 
eral sulfonamides and penicillin on mito- 
sis and migration is dependent, in part, 
upon their ability to penetrate the cells of 
the corneal epithelium. It may be, there- 
fore, that the differences in effect de- 
scribed were partly due to this factor 
rather than to specific actions Of the 
drugs. However, the materials were ap- 
plied in amounts and with a frequency 
which should insure a maximum concen- 
tration in the epithelium, and by methods 
such as might be used in practice. The 
question of interpreting the results in 
terms of solubility or penetration seems 
to be an academic rather than a practical 
one. Undoubtedly a greater concentration 
of the drugs was obtained in the injured 
than in the intact corneas.’* It is also 
possible that a greater concentration was 
obtained by the use of powders than oint- 
ments.’ This is perhaps indicated by some 
of the data in figures 1, 3, and 5, in which 
the powders appeared to have more effect 
than the ointments. 
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The fact that the number of mitotic fig- 
ures was greater in sulfdiazine-treated 
eyes might be interpreted to indicate slight 
irritation. Therefore, such positive results 
may not be more valuable than those pro- 
duced by sulfacetimide, sulfapyrazine, 
and penicillin, which did not inhibit cell 
division in the cornea. 

Healing proceeded at the most rapid’ 
rate in the untreated injuries. This ob- 
servation simply confirms that made by 
many others. Some of the data reported: 
here suggest that some of the drugs stimu- 
lated wound healing, because more 
mitotic figures were found in treated than 
in untreated abrasions; this, however, 
did not hasten the migration of cells to 
cover the injured area. 

Reference to figure 6 shows that some. 
of the compounds tested inhibited cell 
migration much more than did others. 
The present data on burns are in agree- 
ment with the observations of others on: 
the influence of sulfonamides on the heal- 
ing of abrasions. Bellows' found that: 
epithelization was inhibited by sulfonam- 
ides ; however, the number of cases avail- 
able did not permit a demonstration of 
differences between them. Berens® tested 
one sulfonamide ointment and its base- 
and likewise noted a delay in the healing 
of abrasions. Provided equal therapeutic- 
effect is obtained, sulfadiazine and peni- 
cillin appear to be more desirable, since 
they were found to inhibit cell migration: 
less than sulfathiazole or sulfacetimide,. 
and ointments would seem to be better- 
than powders. When cell migration is not 
a factor, sulfacetimide joins sulfadiazine- 
and penicillin as compounds that have no» 
adverse effect on mitosis in the corneal 
epithelium. 


SUMMARY 


1. Extensive corneal abrasions healed 
without a marked increase in the number- 
of mitotic figures. 

2. Thermal burns became covered with. 
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epithelium in about the same length of 
time as did abrasions (12-18 hours), but 
a great increase in the number of mitotic 
figures was found during this procedure. 


3. Sulfacetimide, sulfapyrazine, and 
penicillin applied as ointments, powders, 
or solutions had no effect on cell division 
in the intact rat cornea. 

4. Sulfadiazine tended to increase cell 
division and sulfathiazole to depress mito- 
sis in this epithelium. 

5. Sulfonamides and penicillin, in gen- 
eral, had no deleterious effect on cell di- 
vision in abraded corneas, although the 
number of mitoses was low in over half 
of the sulfathiazole-treated animals. 


GEORGE K. SMELSER AND V. OZANICS 


6. Sulfonamides and penicillin diq not 
interfere with cell division in burne 
corneal epithelium. 

7. Sulfathiazole and sulfacetimide ine 
hibited cell migration following corneal 
burns, whereas sulfadiazine and Penicillin 
were but slightly detrimental. 

8. Sulfonamide ointments inhibited cell 
migration slightly less than did powders 

9. It is realized that these results are 
qualified by the form of administration 
and the relative ability of the compounds 
to penetrate the cornea. 


630 West One hundred sixty-eighth 
Street. 
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DISCUSSION 


Dr. ALAN C. Woops (Baltimore) : Has 
Dr. Smelser any data on the effect of any 
other ointments, such as Aquaphor, and 
also for burns such as alkali burns or acid 
burns? 


Dr. SMELSER: We have been studying 
the effect of acid and alkali burns, but the 
results are not complete. We have studied 
Aquaphor and found it to be not so bland 
as lanolin. 
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Dr. Woops : Do you think they will run . 
along the same general lines as thermal 
burns? 

Dr. SMELSER: I suspect they are very 
much like thermal burns. I was very 
much surprised to find that thermal burns 
have this definite reaction of increased 
cell division. 

Dr. Woops: Do you think you are go- 
ing to find any difference between the 
progress of alkali burns and the non- 
progressive acid burns? 

Dr. SMELSER: I suspect so, but our 
number of cases is very limited. I really do 
not know enough about it to discuss it. 

Dr. Woops: You found just exactly the 
same migration of epithelium cells as Dr. 
Friedenwald found ? 

Dr. SMELSER: Dr. Friedenwald has 
studied a different injury. He studied a 
prick with a needle which causes a cir- 
cumscribed, almost circular injury of 
about 30 microns in diameter, if I remem- 
ber correctly, whereas these were very 
wide linear abrasions which covered al- 
most one third of the cornea. 

Dr. Woops: Have you gotten far 
enough along on your bland ointments to 
offer any opinion on either the lanolin 
or the Aquaphor ? 

Dr. SMELSER: I like lanolin very much. 
Aquaphor did cause some irritation in the 
rat’s eye, but rodents are more sensitive 
than man. It might be, therefore, that 
Aquaphor would be satisfactory in man. 

Dr. Woops: Have you tried any of the 
wetting agents? 

Dr. SMELSER: We have made some ex- 
periments, but we have not counted the 
mitotic figures. 

Dr. Woops: Was this penicillin your 
own preparation ? 

Dr. SMELSER: No, one was Lederle, 
one was Squibbs, and one was Pfizer. | 
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deliberately chose different compounds 
because those compounds are available 
generally and I wanted to use separate 
preparations. 

Dr. Woops: Which was the less irri- 
tating? 

Dr. SMELSER: One sodium penicillin 
was irritating. The calcium salt was ex- 
cellent, and apparently it was the least 
pure. 

Dr. ALLEN: Does bandaging the eye 
retard the healing or otherwise change it? 

Dr. SMELSER: We have not bandaged 
the eyes of any of these animals. It is a 
very difficult thing to bandage the eyes of 
any of the laboratory animals because of 
a good deal of struggling, and I think that 
the results that we might get would dif- 
fer definitely from those obtained clinical- 
ly. We closed the eyes of some of the 
animals and held others open without 
observing any effect on the intact epitheli- 
um, but there is a good deal of pain in- 
volved because of their attempts to open 
the lids, so I discarded that procedure. 

Dr. CLapp: Do these mitotic cells or 
tissue cells pour out lipoid and cholesterol 
esters that interfere with healing? 

Dr. SMELSER: I don’t know. 

Dr. Dimitry: Are there any chemical 
changes in these tissues that account for 
the inhibited healing process ? 

Dr. SMELSER: I don’t believe so. Do 
you mean that the injury itself caused the 
release of substances ? 

Dr. Dimitry: In other words, any scar 


‘which filled with chemicals? 


Dr. SMELSER: In our cases there was 
not much scarring. Unless the operation 
is done badly we do not get any effect in 
the stroma. In all instances there was 
rapid healing, by which I mean the speed 
with which epithelium covered the gap. 
That is fastest if you leave it alone. 
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BACKFLOW PHENOMENA IN AQUEOUS VEINS OF NORMAL 
AND OF GLAUCOMATOUS EYES 


K. W. Ascuer, M.D.* 


Cincinnati, Ohio 


I. PREVIOUS OBSERVATIONS ON AQUEOUS 
VEINS OF NORMAL AND OF 
GLAUCOMATOUS EYES 


The canal of Schlemm and the scleral 
venous meshwork form an anatomic unit 
that is charged with the elimination of the 
intraocular fluid. The fluid leaving the 
canal is brought, by intrascleral connec- 
tions, into the anterior ciliary veins. A 
small amount of blood that enters the 
canal via its afferent arterioles’ is a nor- 
mal constituent of the contents of the 
canal and therefore of its outlets. Only a 
few outlets of the canal reach directly the 
surface of the sclera; before doing so, 
most of them join relatively large veins. 
Thus, their contents may become mixed 
with blood to a degree entirely concealing 
the presence of clear fluid. 

In previous publications,”"* biomicro- 
scopically visible vessels have been de- 
scribed which contain a colorless fluid or 
diluted blood, and join conjunctival or 
episcleral veins. They are intercalated, via 
Schlemm’s canal, between intraocular 
fluid on one side, and the venous system 
on the other. Anatomically, they are con- 
nected with, or a part of, the intrascleral 
and episcleral venous meshwork. I sug- 
gested that these vessel be called aqueous 
veins (fig. 1). 

A few years ago, Friedenwald stated 
that the question as to the continuity of 
flow from the human eye was still to be 
answered.® The facts found by observa- 
tion of the aqueous veins proved that this 


*From the Department of Ophthalmology, 
College of Medicine, University of Cincinnati, 
Dr. H. Reid, director. Read at the fourteenth 
scientific meeting of the Association for Re- 
search in Ophthalmology, at Chicago, June 13, 
1944, 


flow must be a continuous one. 

The occurrence of the aqueous Veins, 
their appearance, and their reaction to 
mechanical, physiologic, and pharmacolo. 
gic factors have been described. Pay 
ticular attention was directed to the strati- 
fication present in aqueous veins as wel] 
as in their recipient vessels. It is due to 
the simultaneous presence in one vessel of 
two or more strata differing in color— 
that is in red-cell content—and, most cer- 
tainly, also in chemical composition 

Compression, exerted by means of a 
minute cotton applicator on the recipient 
vessel near its junction with an aqueous 
vein, produces either one of the follow- 
ing characteristic aspects: the blocked 
vessel section including the colorless 
aqueous vein becomes filled with red blood 
cells; or the blocked vessel section be- 
comes clearer than it was before the com- 
pression started, even quite colorless. If 
so, this part of the vessel resembles a 
transparent glass rod surrounded by semi- 
transparent porcelainlike scleral tissue. 
Therefore, the effect has been called glass- 
rod phenomenon while the opposite as- 
pect, the entrance of red blood cells into 
a previously clear vessel, is referred to as 
negative glass-rod phenomenon or blood- 
backflow phenomenon. In the second case, 
the aqueous phase is repelled toward, and 
sometimes even as far as into, the canal 
of Schlemm?* which, at this instant, prob- 
ably becomes filled with more than the 
usually present amount of blood. 

The direction in which, after com- 
pression of a recipient vessel, red blood 
cells or clear fluid, respectively, leave or 
encer an aqueous vein depends on the 
anastomotic pathways available and on 
the relative pressure potentials in each of 
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them.2** As soon as the free flow in a 
vessel section is blocked the source run- 
ning under higher pressure will get pri- 
ority. Fluid entering the meshwork from 
the other source that runs under lower 
pressure will be repelled until a new 
equilibrium has been established.?* 
Intraocular-pressure values have been 
found equally distributed over the eyes 
with a positive glass-rod phenomenon 
and those showing the blood-backflow 
phenomenon.*# This rule, however, does 
not apply to eyes affected by glaucoma, 
especially primary compensated glau- 
coma.”§ In these cases, the positive glass- 
rod phenomenon is an extreme rarity; 
more correctly, it never has been observed 
except in eyes the pressure of which was 
controlled by either miotics or surgery. 
In a previous publication’ the nonappear- 
ance of the glass-rod phenomenon in eyes 
with primary compensated glaucoma was 
tentatively explained ; this preliminary at- 


. tempt is far from being complete and 


called for further observations. 

Besides, the phenomena observed in 
aqueous veins were to be contrasted with 
other facts characteristic for glaucoma- 
tous eyes, especially with gonioscopic 
findings.® 


II. RECENT OBSERVATIONS ON AQUEOUS 
VEINS OF GLAUCOMATOUS EYES 


1. Glass-rod phenomenon and glaucoma. 
Nineteen patients suffering from primary 
compensated glaucoma were found to 
have aqueous veins. Seven of them had 
unilateral, and 12 bilateral glaucoma. 

In this group, the glass-rod phenome- 
non was negative in all glaucomatous eyes. 
Six patients with unilateral glaucoma 
showed positive glass-rod phenomena in 
their normal eyes, whereas the sym- 


*P. 37. 

t P. 36, fig. 3. 
tP. 1197. 

§P. 1312. 


metrically located aqueous veins in the 
glaucomatous eyes showed negative glass- 
rod phenomena. One of the seven pa- 


_tients with unilateral glaucoma reacted 


somewhat differently to the fundamental 
compression test, and his reaction was as 
follows: 


R. W., a white man, aged 40 years, had 
corrected vision of 20/20 in the right eye 
with a +8.00D. sph. <= +1.25D. cyl. ax. 
15°. In the left eye corrected vision was 
20/20 with a +7.50D. sph. <= +1.50D. 
cyl. ax. 170°. The visual fields were nor- 
mal. The anterior chambers were shal- 
low; the discs normal. Intraocular pres- 
sure was: R.E. 1/6, L.E. I/1 (Schigtz). 
An aqueous vein was visible in each eye, 
originating at symmetric positions in the 
nasal limbus, and, in each, the glass-rod 
phenomenon proved to be negative. There 
was, however, a difference between the 
right and the left aqueous vein in that the 
right aqueous vein, on repeated examina- 
tions, showed a lower content of red blood 
cells than did the left aqueous vein. When, 
under mild pilocarpine treatment, the in- 
traocular pressure of the left eye became 
normal, the difference in the red-cell con- 
tent still persisted. 


2. Influence of miotics on the glass-rod 
phenomenon of glaucomatous eyes. As 
described in a previous paper,?* instilla- 
tion of miotics may produce a positive 
glass-rod phenomenon in an aqueous vein 
that, before instillation, showed a nega- 
tive glass-rod phenomenon. 

This experience was confirmed in some 
of the glaucomatous eyes; it occurred, 
however, only in those which, after ad- 
ministration of miotics, showed a definite 
decrease of the intraocular pressure. Af- 
ter treatment, eight patients showed a 
positive glass-rod phenomenon in aqueous 


*P. 1193. 
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veins that had a negative glass-rod phe- 
nomenon before treatment. 


3. Influence of surgery on the glass-rod 
phenomenon im primary compensated 
glaucoma. In two eyes with compensated 
glaucoma that did not respond to admin- 
istration of miotics the glass-rod phe- 
nomenon changed from a negative result 
to a positive one after successful surgery. 
One of these cases may be described. 

C. S., a white woman, aged 55 years, 
had corrected vision in the right eye of 
20/200 with a +3.00D. sph. The nasal 
lower quadrant of the visual field was 
missing, the defect including both the 
point of fixation and the blind spot. In 
the left eye vision was 20/20 with a 
+2.00D. sph. <= +0.50D. cyl. ax. 180°. 
The visual field was markedly contracted. 
The blind spot was enlarged but did not 
merge with the peripheral defect. Both 


anterior chambers were shallow. Both © 


optic discs were completely excavated, 
and a narrow halo surrounded each of 
them. Intraocular pressure in both eyes 
was II/1 (Schigtz). Under pilocarpine 
administration, the pressure went down to 
I/7 in the right eye and to I/1 in the left 
eye. On July 15, 1943, a cyclodialysis was 
performed in the upper temporal quad- 
rant of the left eye. Intraocular pressure 
went down and remained I/8 for 10 
consecutive months after this operation. 
Six months after the cyclodialysis, the 
eye that had been operated on showed two 
aqueous veins, both originating from a 
scleral emissarium at the 3-o’clock and 
at the 9-o’clock positions, respectively ; 
in both these aqueous veins, a positive 
glass-rod phenomenon could be elicited. 
The right eye continued to show no aque- 
ous vein ; it may be mentioned that, during 
a preoperative observation period of 10 
months, both eyes had been found to have 
no aqueous veins. 


4. Influence of surgery on aqueous veins 
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of eyes with decompensated glaucoma, 
Analogous observations were made jy 
eyes with decompensated glaucoma afte, 
successful surgery. Three to six months 
after the return of the intraocular pre. 
sure to normal values, aqueous yeip, 
could be observed in some of the eyes 
which had not presented any at the tim 
when the patients were admitted present. 
ing congestive glaucoma. Some of theg 
aqueous veins even showed positive glass. 
rod phenomena. In congested eyes, aque. 
ous veins were never found.™* It takes 
months before an aqueous vein can be 
traced in an eye operated upon for de. 
compensated glaucoma. Long before that 
the eye may appear clinically quiet; even 
with the aid of the corneal microscope, 
it may fail to show any congestion; from 
that stage, it still takes weeks if not 
months before an aqueous vein can be 
observed. 


5. Early signs of decompensation in 
aqueous veins. In some cases, the aqueous 
veins may show changes paralleling the 
course of the glaucoma. Filling of a 
formerly clear aqueous vein with more 
red cells may coincide with, or even an- 
nounce, an increase of intraocular pres- 
sure. 

J. D. J., a white man, aged 63 years, 
with shallow anterior chambers, deep cup- 
ping of both discs, combined myopic as- 
tigmatism in both eyes, and tonometer 
reading I/3 in the right and I/2 in the 
left eye, showed no aqueous veins. Under 
pilocarpine administration, the intraocular 
pressure went down to I/5 in both eyes, 
and the intraocular pressure remained 
at this level for 24 hours after the admin- 
istration of the miotic in repeated exam- 
inations. At this time, in the right eye an 
aqueous vein with a negative glass-rod 
phenomenon was detected. Surprisingly, 
two months later, the aqueous vein could 


*P. 1312. 
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not be recognized. The intraocular pres- 
sure was 1/3, despite pilocarpine instilla- 
tion. In the left eye, the tonometer reading 
was even I/1. Internal hyoscyamine ad- 
ministration was found to be the cause of 
this increase of the intraocular pressure. 
After discontinuance of this drug, the 
tonometer readings returned to normal 
yalues. The aqueous vein, invisible dur- 
ing the period of increased intraocular 
pressure, became visible again. During 
the period of increased intraocular pres- 
sure no sign of congestion or decompen- 
sation was found; the disappearance of 
the aqueous vein was the only objective 
change accompanying the higher tonom- 
eter readings. 


II]. FURTHER OBSERVATIONS ON BIOMI- 

CROSCOPICALLY VISIBLE BACKFLOW PHE- 

NOMENA IN EYES WITH NORMAL INTRA- 
OCULAR PRESSURE 


Considering the fact that the positive 
glass-rod phenomenon does not occur in 
eyes with compensated primary glaucoma, 
further examination of eyes with normal 
intraocular pressure seemed to be indi- 
cated. The first question to decide was, 
whether the positive or negative result 
of the compression test, the glass-rod 
phenomenon, and the blood-backflow phe- 
nomenon, respectively, were regular and 
immutable qualities of the individual eyes, 
or not. Furthermore, it seemed to be 
imperative to investigate whether certain 
types of eyes with normal intraocular 
pressure showed a predilection for the 
positive or for the negative glass-rod 
phenomenon. 


1. Constancy of the glass-rod phenome- 
non. One hundred and seven eyes show- 
ing normal intraocular pressure and aque- 
ous veins were reéxamined at intervals 
varying from 1 to 30 months. Forty-six 
of these eyes showed at least one aqueous 
vein with a positive glass-rod phenome- 


non. 
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On reéxamination, which, in most in- 
stances, was somewhat frequent, all these 
aqueous veins showed the same type of 
compression phenomenon not only as to 
whether expulsion or retrograde influx 
of blood took place but also in the details 
of the progress. Thus, when at first ex- 
amination the glass-rod phenomenon was 
very vigorous and rapid or rather slow, 
it proved to be the same after weeks and 
months. If the clear phase spread out 
into numerous surrounding channels at 
first observation,®* the same was observed 
at later examinations. 

If a blood-aqueous borderline appeared 
that showed oscillations synchronous with 
the pulse beat,’t the same was seen when 
the eye was reéxamined weeks or months 
later. If the glass-rod phenomenon was 
of the weak or indecisive type at first 
inspection, it was neither stronger nor 
weaker on later observations. Exceptions 
to the law of constancy of the glass- 
rod phenomenon were observed only in 
pathologic eyes, as discussed in this paper. 


2. Glass-rod phenomenon and age. 
Thirty-two persons showing one aqueous 
vein each, or more than one aqueous vein, 
all of them with the same type of glass- 
rod phenomenon, were classified accord- 
ing to age. None of them was younger 
than 20 nor older than 70 years. 


TABLE 1 


Among 32 persons with aqueous veins, the glass- 
rod phenomenon was: 


Positive Negative 
In eyes of 12 persons 20 persons 
Average age 44.6 years 41.5 years 
Younger than 
40 years 5 persons 9 _ persons 
Older than 40 
years 7 persons 11 _ persons 


3. Glass-rod phenomenon and refrac- 
tion. Fifty eyes with aqueous veins were 


* P. 1196, fig. 10. 
+ P. 1202, figs. 14, 15. 
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recorded as to the glass-rod phenomenon 
and to the refraction of the eye. Only 
eyes with a refraction of more than one 
diopter of myopia or of hypermetropia, 
at least in one meridian, were included 
in this group. Eyes with mixed astigma- 
tism were not included. The refraction 
was measured in homatropine mydriasis 
in all patients younger than 45 years. 
Intraocular-pressure readings were taken 
before the mydriatic was instilled. The 
table includes only eyes that showed a 
Schigtz tonometer reading of I/5, maxi- 
mally. 


TABLE 2 


Among 50 eyes with aqueous veins, the glass-rod 


Positive Megative 


Refraction (eyes) (eyes) 
20 20 
Hypermetropia and hyper- 
metropic astigmatism 10 23 
Myopia or myopic astig- 


matism 10 ‘i 


4. Glass-rod phenomenon and site of 
aqueous vein. Here, only eyes were con- 
sidered that showed aqueous veins with 
an origin situated definitely in the nasal 
or in the temporal limbus, respectively ; 
aqueous veins originating between the 
2- and 4-o’clock positions and between 
the 8- and 10-o0’clock positions were listed. 


TABLE 3 


Among 44 eyes showing one aqueous vein each, 
the glass-rod phenomenon was: 
Positive Negative 


Total number of eyes 19 25 
Number of eyes with nasal 
aqueous veins 7 18 


Number of eyes with tem- 
poral aqueous veins 


12 7 


COMMENT AND CONCLUSIONS 


1. Discussion of the results of the pres- 
ent study. The “fundamental compression 
test”?* on aqueous veins of glaucomatous 
eyes always resulted in the negative glass- 


* Pp. 36-37. 
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rod phenomenon; that is, backflow of 
blood in the direction toward the Canal of 
Schlemm. This is the rule for eyes a 
fected with primary compensated glayco. 
ma as long as the intraocular pressure ha, 
not been controlled by either miotics 
surgery. 

In patients with unilateral glaucom, 
the eye with normal pressure may ih 
the positive glass-rod phenomenon; tha 
is, expulsion of blood from the blocke 
vessel section during compression of the 
recipient vessel. 

In one patient with unilateral glaucoma 
the eye with normal intraocular pressure 
did not show a positive glass-rod phe- 
nomenon; only a more vigorous output 
of clear fluid through the aqueous vein 
was visible as compared to the symmetr- 
cally located aqueous vein of the glauco- 
matous eye. 

Administration of miotics to eyes with 
primary compensated glaucoma may fa- 
cilitate the positive glass-rod phenome. 
non. This, however, occurred only when 
the intraocular pressure had been reduced 
to normal values. 

After surgery, the return to normal 
intraocular-pressure readings is not the 
only condition for the appearance of 
the positive glass-rod phenomenon. It ap- 
peared only after the eye had become 
quiet and all signs of reaction to surgery 
had disappeared. 

Analogous observations were made in 
eyes with decompensated glaucoma of 
different types after successful surgery. 
Here, too, it took weeks or even months 
before an aqueous vein and a positive 
glass-rod phenomenon could be observed. 

Increase in intraocular pressure. was 
sometimes announced by the filling with 
more red cells of a previously clear 
aqueous vein. With the return of the 
intraocular pressure to normal, the clear 
aqueous vein may reappear. 

The glass-rod phenomenon when ob- 
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FIG. 1 (ASCHER). ANATOMIC SUBSTRATA OF THE AQUEOUS VEINS. MODIFIED FROM L. MAGGIORE’S ILLUSTRATICN 
THIS SCHEME DOES NOT CONTAIN THE AFFERENT ARTERIOLES THAT WERE NOT YET DETECTED WHEN MAGGIORE 
PUBLISHED HIS INVESTIGATIONS.’ IN THE ORIGINAL, THE CROSS SECTION OF THE CANAL WAS BLUE IN COLOR; 
HERE, IT IS COLORLESS TO INDICATE THAT THE MAIN CONTENT OF THE CANAL NORMALLY IS A COLORLESS FLUID. 
ARROWS POINT AT THE SPOTS WHERE, UNDER FAVORABLE CONDITIONS, COLORLESS FLUID MAY BECOME BIOMI- 
CROSCOPICALLY VISIBLE. THESE ARE: 1, THE CAPILLARY LIMBAL NETWORK OR RANDLOOPS; 2, THE SCLERAL TISSUE 
ADJACENT TO THE LIMBUS; 3 AND 4, THE EMISSARIA SCLERAE. IN THE BLACK-AND-WHITE SECTION, THE ARROWS 


INDICATE THE DIRECTION OF FLOW. 
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BACKFLOW PHENOMENA IN AQUEOUS VEINS 


served in an eye with normal intraocular 
pressure showed a definite constancy over 
periods of many months. In 107 normal 
eyes, the glass-rod phenomenon was fol- 
lowed for periods up to 30 months, and 
on repeated reéxamination, in any particu- 
lar aqueous vein the same type of com- 
pression phenomenon was found which 
previously had been observed. Thus, the 
glass-rod phenomenon is not the expres- 
sion of incidental conditions but it is a 
constant and persistent result of ana- 
tomic and physiologic facts. It is the ex- 
pression of a constantly present pressure 
difference existing between two fluids, 
one of them being blood, and the other 
aqueous humor.** The glass-rod phe- 
nomenon may seem to fluctuate when in- 
fluenced by physiologic, experimental, or 
pharmacologic factors*® but finally it 
does return to its original appearance 
as required by the preformed anatomic 
and hydrodynamic conditions. 

The fact that the positive glass-rod 
phenomenon never occurred in eyes with 
compensated primary glaucoma, sug- 
gested the classification, of 107 normal 
eyes, presenting aqueous veins with either 
positive or negative glass-rod phenome- 
non, as to both age of the patients and 
refraction of the particular eyes. 

The age of the patient, so important 
an etiologic factor in primary glaucoma, 
influences the appearance of the back- 
flow phenomenon into the canal, according 
to Bangerter and Goldmann.® These 
authors have stated, that in the eyes of 
young persons the canal fills with blood 
more easily than in those of older indi- 
viduals. One should expect, therefore, 
that in younger persons the negative 
glass-rod phenomenon might be more 
often encountered than the positive one. 

In a group of 32 persons, the average 
age of those showing the negative glass- 
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rod phenomenon was 41.5 years while the 
age average of those with the positive 
glass-rod phenomenon was 44.6 years. 
This difference is not striking but it 
agrees with the gonioscopic statement 
that, in younger persons, the influx of 
blood into the canal occurs more easily 
than in older individuals. It would be 
interesting to verify this relation in a 
larger group of patients. 

On the other hand, this finding is not 
in accordance with the relation between 
glaucoma and_ glass-rod phenomenon. 
Should the age of the patient have a 
bearing on both, there should be a higher 
occurrence of negative glass-rod phenome- 
na in persons of high middle age and in 
senile persons to parallel the predisposing 
role of these age groups in glaucoma. 
Further considerations may explain this 
discordance (p. 1085, this paper). 

Among 50 eyes recorded as to refrac- 
tion and glass-rod phenomenon, a tend- 
ency toward the positive glass-rod phe- 
nomenon was prevalent in myopic eyes 
whereas the hypermetropic eyes revealed 
a tendency toward the negative glass-rod 
phenomenon. 

This predilection of hypermetropic eyes 
for the negative glass-rod phenome- 
non is significant with regard to the 
frequency of glaucoma in hypermetropic 
eyes. Anatomic differences between my- 
opic and hypermetropic eyes have been 
known for a long time.?® 12,18 The 
higher frequency of glaucoma in hyper- 
metropic eyes has been explained by these 
anatomic factors; here, the supposedly 
greater thickness of the sclera in hyper- 
metropic eyes’® should be mentioned as 
a factor possibly accounting for the tend- 
ency toward the negative glass-rod phe- 
nomenon in hypermetropic eyes. 

An unexpected regularity, or at least 
a tendency toward such, was encountered 
in the aqueous veins when they were 
classified according to their origin. I 
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made this classification to confirm my 
tentative supposition that there would be 
no difference in the result of the com- 
pression test whether the origin of an 
aqueous vein were situated in the nasal 
or in the temporal limbus. The table 
proved, however, that there seems to be 
a predilection for the negative glass-rod 


phenomenon in veins originating in the 


nasal limbus, whereas the positive glass- 
rod phenomenon was more often en- 
countered in the veins originating in the 
temporal limbus. 

Again, the number of eyes in this table 
is but small; since this table was com- 
piled, however, similar differences were 
found even in aqueous veins originating 
in the temporal and nasal limbus of the 
same individual eye: in these veins, often 
the nasal vein showed a negative, and 
the temporal vein a positive glass-rod 
phenomenon. This, however, is a rule with 
exceptions. 

What may be the cause of this predilec- 
tion for the expulsion of red cells from 
temporally situated aqueous veins, under 
the compression test, and for the expul- 
sion of the clear fluid from those origi- 
nating in the nasal limbus? The eyeball 
is not at all an organ of strictly sym- 
metrical construction. In both the scleral 
meshwork and the vortex veins there are 
differences between the nasal and the 
temporal half of the eye. Fuchs’ stated 
that the design of the vortex veins is not 
symmetrical: In 31 emmetropic, 20 my- 
opic, and 4 hypermetropic eyes, the tem- 
poral upper vortex vein approached the 
vertical meridian more than did the cor- 
responding nasal vortex vein. In 31 em- 
metropic eyes, the intrascleral course of 
the upper temporal vortex vein measured 
4.6 mm., as an average, whereas the cor- 
responding figure for the upper nasal 
vortex vein was only 3.3 mm. It is ques- 
tionable whether differences like those 
just mentioned may exert any influence 
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on the result of the glass-rod phenom. 
non. They certainly demonstrate thy 
asymmetrical architecture of -the venoy, 
drainage from the choroid. 

- More significant in the study of th 
compression test in nasally and in tempo. 
rally situated aqueous veins are the fi. 
ures published by Dvorak-Theobald, Sh. 
counted'** among 29 channels connecting 
the canal of Schlemm with the deep 
plexus, 12 on the nasal and 17 on th 
temporal side. This fact does not in itsel 
explain the different result of the com. 
pression test in nasal and in temporal 
aqueous veins, it only stresses the asym 
metrical construction of the temporal and 
nasal half of the vascular substrata for 
the flow of intraocular fluid. Such differ 
ences, found in one eye, do not prove the 
presence of similar differences in other 
eyes, but they do suggest the possible 
presence of them. 


2. Blood backflow toward, or into, the 
canal of Schlemm observed during gomi- 
oscopy. Schiemm’s canal and its outlets 
together form a biologic unit, the drainage 
system of the aqueous humor. While 
Schlemm’s canal is accessible to intravital 
examination by means of gonioscopy, the 
outlets of the canal themselves are 
not visible intravitally; only ascending 
branches connecting them with the epi- 
scleral meshwork may become accessible 
to biomicroscopic examination.?'* Thus, 
biomicroscopy and gonioscopy comple- 
ment each other to further our knowl 
edge of the admirable exhaust system con- 
sisting of the canal and its outlets. 

The advantage of biomicroscopy con- 
sists in the possibility of inspecting the 
aqueous veins without the foregoing in- 
stillation of drugs that may change their 
appearance; recently, anesthetics were 
not regularly used before eliciting the 


*P. 3992. 
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glass-rod phenomenon. Illumination of 
the eye, of course, may change the blood 
content of an aqueous vein, as well as 
do lid movements, heart action, accommo- 
dation ;** these changes, however, are re- 
yersible and do not interfere with the 
natural situation prevalent in the region 
under observation. 

The main disadvantage of the bio- 
microscopic access is the fact that, in 
many eyes, no aqueous veins are visible. 
This fact has been explained extensive- 
ly3t While the reaction to the compression 
of the recipient vessel can be observed 
in less than one half of all quiet eyes, the 
findings obtained are comparable with 
gonioscopic findings, and valid conclu- 
sions may be drawn from the comparison 
of the two opposite viewpoints. 

The advantage of gonioscopy is that 
the canal is accessible as a whole; its main 
disadvantage is that the contents of the 
canal may be unpredictably modified by 
the preparations for gonioscopy. As easily 
as instillation of anesthetics changes the 
aspect of an aqueous vein® it may also 
change the normal contents of the canal. 
The influence of the contact lens is in 
discussion,” 751% 17 and will not be de- 
bated here. Entrance of blood into the 
canal that occurs sometimes—but not al- 
ways—after instillation of an anesthetic, 
after performance of tonometry, and 
after application of the contact lens, de- 
pends on the same factors of balancing 
equilibrium that have been assumed to 
be decisive for the result of the funda- 
mental compression test on aqueous 
veins.*§ 

As early as 1915, Salzmann’® described 
the canal of Schlemm when seen ophthal- 
moscopically as a gray stripe that, in 
some normal’ eyes, had a definite pink 


* Pp. 1198-1203. 
* Pp. 1185-1187. 
* Pp. 1307, 1308. 
§ Pp. 1193-1197. 
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hue. Different parts of the same canal 
appeared in different color: In some of 
the normal eyes, the canal was red on 
one side, and gray on the other. 

Uribe Troncoso’ saw in some normal 
eyes one or two bright red narrow lines 
bordering the zone of the canal on either 
side. The following is quoted literally: 
“they” (the red lines) “are due to a 
small amount of blood circulating inside 
of the Schlemm’s canal, the blood col- 
lecting near the walls. Never have I been 
able to see the whole Schlemm zone of 
a red blood color.” This description, and 
the colored picture accompanying it, have 
a striking similarity to certain features 
observed in some of the aqueous veins.* 

Sugar’® confirmed the occasional pres- 
ence of a pink color in the Schlemm zone 
of normal eyes under gonioscopic exam- 
ination. The only reason for the presence 
of blood in the canal was, according to 
Sugar, the pressure of the contact lens 
against the venous drainage channels 
from the canal. The pink color was seen 
in seven normal eyes, and in one of them 
on repeated examinations. In a later 
publication, Sugar™ stated that the work 
on the aqueous veins explained why pres- 
sure of a gonioscopic contact glass on 
the conjunctival vessels may cause a 
backflow of blood into Schlemm’s canal. 

Barkan*° performed gonioscopy a short 
time after goniotomy had been done and 
saw, between the 9- and 10-o’clock posi- 
tions, a pink band running circumferen- 
tially around the angle wall. He explained 
this pink band by stripping, or pushing 
back from, the angle wall of the uveal 
meshwork. His observations are striking 
parallels to the withdrawal experiments 
of Kronfeld and co-workers. 

Bangerter and Goldmann’ saw that dur- 
ing gonioscopy blood entered the canal 
of normal eyes. They assumed that the 
pressure of the contact glass was re- 
sponsible for this phenomenon. As their. 


|| 

US, 

wl- | 
On- 

he 

n- 

re 


1082 


exact and important observations have 
been published in a foreign journal, I 
should like to quote them more exten- 
sively.® 

In 20 out of 50 investigated normal 
eyes, the canal appeared red in color, but 
not always when the same patient was 
reéxamined. Even during one single ex- 
amination, increase and decrease of the 
intensity of the color was observed in 
the same canal. The color can disappear 
entirely and may, or may not, come back. 
Usually, the lower part of the chamber 
angle was darker red than the upper 
part. In the eyes of young persons, the 
canal filled more easily with blood than 
in: those of older individuals. Shortly 
after the application of the contact lens, 
the color was usually more pronounced. 
When the red color had gone, compres- 
sion of the neck sometimes would bring 
it back. This effect, however, could not 
always be obtained. 

In a group of 40 eyes suffering from 
simple glaucoma a striking difference in 
the appearance of the canal of Schlemm 
was noted. Bangerter and Goldmann 
found the red color in the canal of only 
2 among these 40 eyes whereas it ap- 
peared in 20 out of 50 eyes with normal 
intraocular pressure. 

Kronfeld and co-workers observed en- 
trance of blood into the canal of 
Schlemm*® of normal eyes under differ- 
ent conditions: 1) when, in an eye that 
had been subjected to the usual prepara- 
tion for gonioscopy—that is after appli- 
cation of a local anesthetic and insertion 
of the contact lens—blood was seen in 
the canal by means of gonioscopy, the 


‘authors spoke of a spontaneous phe- 


nomenon ; in gonioscopic examination of 
nonglaucomatous eyes this phenomenon, 
according to Kronfeld and co-workers, 
is observed “not infrequently.” 2) When, 
after withdrawal of aqueous humor by 
needle puncture, or after compression of 
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the eyeball by means of the ophthalmo. 

dynamometer, blood was forced into the 

canal, the authors called this the induced 

phenomenon. The “spontaneous Phenom, 

enon” was frequently associated with , 

sudden decrease of intraocular pregsur 

After withdrawal of aqueous humo 

practically every eye showed blood to be 

present in the canal. When the intraoculg, 

pressure returned to the level of 15 mm, 

Hg, the blood disappeared from th 
canal. If the compression by the ophthal- 
modynamometer resulted in lowering of 
the intraocular pressure, the canal be. 
came filled with blood. During the com. 
pression, the canal remained colorless, Ip 
some cases, it filled completely the very 
moment the compression ceased. In other 
cases the filling occurred slowly. Here, 
too, the blood disappeared from the canal 
as soon as intraocular pressure began to 
rise again. Kronfeld stated that, in his 
experiments on normal and on glaucoma- 
tous human eyes, pressure exerted upon 
the eyeball by the contact lens was not 
conducive to eliciting the backflow phe- 
nomenon but rather to effacing it. In eyes 
with narrow-angle glaucoma, partial as- 
piration of aqueous humor, when per- 
formed during a period of normal intra- 
ocular pressure, produced the blood- 
backflow phenomenon. 

In a small group of eyes with primary 
wide-angle glaucoma, Kronfeld and co- 
workers found striking variations in the 
blood-backflow phenomenon : Withdrawal 
of small amounts of aqueous humor did 
not elicit entrance of blood into the canal 
of these eyes; upon aspiration of larger 
amounts (from 0.05 to 0.1 c.c.) some of 
the eyes reacted like nonglaucomatous 
eyes in that they showed entrance of 
blood into the canal. In other eyes, as 
much as one half of the chamber contents 
had to be aspirated to produce the blood- 
backflow phenomenon. Even then, some 
of these eyes presented not the regular 
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yniform filling of the canal but a very 
irregular grossly segmented band. One 
eye showed no blood in the canal, and 
Kronfeld assumed that in this case a 
sclerosis of the trabeculum may have 
completely concealed the contents of the 


canal. 


‘ 3 Glass-rod thenomenon contrasted 
with backflow into the canal. All observ- 
ers agree that in the canal of normal eyes 
the presence of blood may or may not be 
observed, but none of them, up to now, 
has made it clear why this occurs in some 
eyes and not in others. 

Bangerter and Goldmann as well as 
Sugar concluded that the contact lens was 
one of the main factors causing the en- 
trance of blood into the canal, while 
Kronfeld and co-workers expressed the 
opposite view. The explanation of this 
discordance may be that Sugar and Ban- 
gerter and Goldmann happened to ob- 
serve mostly eyes prone to show the nega- 
tive glass-rod phenomenon—that is, en- 
trance of blood into the outlets of the 
canal—whereas Kronfeld’s cases proba- 
bly were mostly of the other type, which 
is prone to produce the positive glass-rod 
phenomenon ; in these eyes, pressure ex- 
ercised on an aqueous vein will expel the 
blood from the particular outlet and allow 
the entrance of aqueous humor. 

The question as to whether the canal 
normally does or does not contain grossly 
visible amounts of blood is to be answered 
by experiments without the use of a con- 
tact lens. Instillation of anesthetics will 
have to be avoided in these investigations, 
for anesthetics increase the red-cell con- 
tent of the aqueous veins,®* and this local 
hyperemia may well spread into the goni- 
oscopically visible section of the exhaust 
system. 

The striking similarity between the de- 
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scription of phenomena in the canal, giv- 
en by Bangerter and Goldmann,’ and the 
phenomena observed in aqueous veins, 
suggests that the entrance of blood into 
the canal of normal eyes may be due to 
similar oscillations of the equilibrium be- 
tween the aqueous and the sanguineous 
phase as those seen in aqueous veins after 
compression of the recipient vessel.*t In 
other words, the blood will not enter the 
canal as long as the pressure in the origin 
of the outlets is higher than that in the 
neighboring veins; any factor increasing 
the pressure in the intrascleral or epi- 
scleral plexus, or lowering the pressure in 
the canal and its immediate outlets, may 
induce the entrance of blood into the canal 
itself, provided the openings of the outlets 
were wide enough to allow the red cells 
to pass into the canal proper. Whether 
the gonioscopic contact lens, or applica- 
tion of the tonometer, or the foregoing 
anesthetic, or pressure of the lids, or 
forced expiration, or changes in the intra- 
ocular pressure, or other factors were the 
agent in a particular case, it will always 
be a disturbance of the equilibrium be- 
tween the aqueous and the sanguineous 
phases that allows the blood to enter the 
canal. 

The backflow of blood into the canal 
after aspiration of aqueous humor is a 
model for this working hypothesis: The 
lowering of the intraocular pressure will 
be transmitted to the canal and its con- 
tents, and immediately the blood will gain 
superiority over the weakened aqueous. It 
is the real mirror image of the negative 
glass-rod phenomenon: During the nega- 
tive glass-rod phenomenon, blood is re- 
pelled into an aqueous vein ; blood rushes 
back into the canal of Schlemm when 
intraocular pressure is reduced by aspira- 
tion of aqueous humor. 

Backflow of blood in an aqueous vein 
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occurs more often than does expulsion of 
blood (positive glass-rod phenomenon). 
Lid closure, even a short blinking, pro- 
duces entrance of blood into the aqueous 
veins ;°* statistically, the positive glass- 
rod phenomenon has been found only in 
two fifths of all eyes with aqueous veins. 
Assuming that there is a free communica- 
tion between the scleral meshwork and the 
canal, we may expect entrance of blood 
into the canal to be a common event. 
On the other hand, expulsion of blood 
from the canal is parallel to the positive 
glass-rod phenomenon. Gradual expul- 
sion of blood out of the canal of Schlemm 
has been observed by Bangerter and Gold- 
mann.® They noticed that, after some 
time, the red color would disappear from 
the canal and come back, in some cases, 
after compression of the neck. Kronfeld 
and co-workers saw the red color disap- 
pear when, after a partial withdrawal of 
aqueous humor, the intraocular pressure 
increased ; compression by means of the 
ophthalmodynamometer prevented the 
blood from rushing back into the canal 
even after withdrawal of amounts of 
aqueous humor apt to provoke the en- 
trance of blood into the canal of an eye 
with normal intraocular pressure. 
Whatever the stimulus may be that pro- 
duces expulsion of blood from an aqueous 
vein and from its recipient vessel—wheth- 
er illumination of the eye, or instillation 
of drugs, or pressure exercised on the re- 
cipient vessel—the result always is that 
a previously present balance of pressure 
potentials has been changed; namely, in 
this case, in favor of the aqueous phase. 
This can occur only if the aqueous phase 
is able to overwhelm the sanguineous 
phase in that particular vessel section. 
This condition is not present in every 
eye; therefore many eyes never show 
any positive glass-rod phenomenon; 
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therefore Bangerter and Goldmann ae 
blood in the canal in 20 out of 59 eyes 
with normal intraocular pressure; ther. 
fore they concluded that the SONIOscopic 
lens enhances the entrance of blood injy 
the canal. 

Thus, the positive glass-rod phenome. 
non corresponds to the nonappearane 
of blood in the canal of Schlemp 
in glaucomatous eyes as observed hy 
Bangerter and Goldmann and to the nega. 
tive withdrawal phenomenon of Krop. 
feld and co-workers, whereas the negative 
glass-rod phenomenon parallels the ep. 
trance of blood into the canal of normal 
eyes (Bangerter and Goldmann) and the 
positive withdrawal phenomenon oj 
Kronfeld. 

During the positive glass-rod phenome. 
non, aqueous humor leaves the canal with 
such vigor as to expel the blood from the 
experimentally blocked vessel section, 
Looking into the chamber angle during 
such an experiment, one would expect 
that the blood would not flow into the 
canal, at least not at the site where the 
pressure was applied. During the nega- 
tive glass-rod phenomenon, blood would 
be expected to appear in the canal under 
gonioscopic examination. 

In the canal of Schlemm as well as in 
the aqueous veins, the expulsion of blood 
or the entrance of blood is produced by 
differences of the pressure potential in 
the aqueous and in the sanguineous 
phases, both being in continuous close 
contact with borderlines easily shifted by 
minute changes of the relative pres- 
sure.***t Recently Kronfeld® accepted a 
similar explanation of what he’ had 
called spontaneous phenomenon. 

Upon comparing the gonioscopic find- 
ings with the observations on aqueous 
veins one is struck by a discrepancy be- 
tween the negative glass-rod phenomenon 
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encountered in glaucomatous eyes and 
the rare occurrence of grossly visible 
blood in the canal of glaucomatous eyes. 
Bangerter and Goldmann® found that 
the canal of Schlemm was red in color in 
only 2 among 40 eyes suffering from 
simple glaucoma, whereas blood color was 
visible in 20 among 50 normal eyes ex- 
amined gonioscopically. A more frequent 
occurrence of blood would be expected in 
glaucomatous eyes in view of the fre- 
quency in these eyes of the negative 
glass-rod phenomenon. Analogous dis- 
cordance exists between the negative 
glass-rod phenomenon in glaucomatous 
eyes and the negative gonioscopic with- 
drawal phenomenon described by Kron- 
feld and co-workers.’® Entrance of blood 
into the canal should be expected; the 
opposite, however, takes place. Appar- 
ently, withdrawal of aqueous humor 
brings blood into the canal of eyes with 
normal intraocular pressure more easily 
than into the canal of glaucomatous eyes. 
In the latter, the backflow of blood is less 
frequent, and less vigorous if it occurs at 
all. 

In Bangerter and Goldmann’s and also 
in Kronfeld’s glaucomatous patients, what 
prevented the blood from flowing back 
into the canal during gonioscopy? Either 
the pressure in the canal was too high or 
the openings of the canal outlets were too 
narrow to allow the entrance of red cells 
into the canal. In the first case,no blood— 
neither cells nor plasma—could enter the 
canal, In the second case, red cells would 
be retained but plasma could be forced 
into the canal. 

In the sense of the first assumption, 
Verhoeff raised the interesting question 
as to whether “with a normal filtration 
angle and with high intraocular pressure, 
the aqueous flow would be increased and 
the clear stream”—in the aqueous veins— 
“would be longer.” I can state that in 
none of the glaucomatous eyes observed 


BACKFLOW PHENOMENA IN AQUEOUS VEINS 1085 


up to now has a more extensive or more 
vigorous elimination of clear fluid been 
seen except in eyes the pressure of which 
had been controlled by either miotics or 
surgery. 

A case of positive glass-rod phenomena 
in an eye successfully operated on has 
been described in this paper, and in a 
previous publication™ a 67-year-old 
woman with postoperative filtration blebs 
was mentioned because of the pres- 
ence in one of her eyes of an aqueous vein 
with a very vigorous flow of aqueous 
humor. In other eyes, instillation of 5-per- 
cent sodium-chloride solution would con- 
ceal aqueous veins by rapid influx of red 
blood cells ;** in this eye, instillation of 
the hyperosmotic fluid did not alter the 
appearance of its aqueous vein (fig. 2). 

The observations of Bangerter and 
Goldmann® and of Kronfeld and co- 
workers*® concerning the rare appearance 
of blood in the canal of glaucomatous 
eyes would seem to point to a very high 
pressure prevailing in the canal. To- 
gether with the absence of a positive 
glass-rod phenomenon, however, it points 
to a retention of fluid somewhere be- 
tween the canal and the scleral venous 
meshwork and to the location of the im- 
pediment in, or very near, the outlets of 
the canal. 

The gonioscopically observed absence 
of blood backflow into the canal and the 
absence of expulsion of blood from the 
compressed recipient vessel of an aqueous 
vein can be reconciled only by the assump- 
tion of a narrowing of the links connect- 
ing the canal and the scleral venous 
meshwork, 

When in Kronfeld’s case 1218'** the 
intraocular pressure dropped from 42 to 
10 mm. Hg and no filling whatsoever of 
the canal was observed, an extreme scle- 


* P. 1312. 
+P. 1204. 
t Pp. 1167-1168. 
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rosis of the trabeculum was assumed. An 


extreme and irreversible narrowing of 
the outlets from Schlemm’s canal might 
well be considered to be the cause. 


HARRY S. 76¥% WHITE 


\ 


1942 MARCH 13 9:30 ONE DROP OF 5% NaCl 


SOLUTION INSTILLED 


SECONDS 10:10 
LATER 


Fig. 2 (Ascher). Influence of instillation of 
5 percent sodium-chloride solution on an aqueous 
vein. H. S., 76 years old, a white man, was 
aphakic after cataract extraction. At the 6- 
o'clock position an aqueous vein originated from 
the depth of the sclera with two fading roots. 
By emptying into a conjunctival vein, it pro- 
duced stratification in the recipient vessel. 

After instillation of 5-percent NaCl solution, 
the aqueous vein became filled with numerous 
red cells, and its deep intrascleral roots became 
clearly visible. Stratification disappeared for 15 
minutes. For 45 minutes, the aqueous vein re- 
tained a gradually diminishing red-cell content. 
One hour after instillation, the aqueous vein 
was as clear as when the experiment started. 


If the narrowing of the outlets is of the 
reversible type we must expect that the 
blood backflow into the canal will reap- 
pear after successful treatment by miotics 
or after successful surgery. 

Whefe does this narrowing take place? 
Is it the cause or the effect of the in- 
creased intraocular pressure? 

Histologic examination would be neces- 
sary to answer the first question and it 
should be done in as painstaking a man- 
ner as the work on the canal and its out- 
lets by G. Dvorak-Theobald.* Exact 
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measurements of the vessels leaving the 
canal will be necessary to answer the first 
question. Material for this research will 
not be obtained easily : eyes in early Stages 
of compensated glaucoma are rarely syb. 
mitted to pathologic examination, 

The second question, as to whether the 
narrowing of the outlets is the cause or 
the- consequence of the glaucomatoys 
process, or at least of the increase jp 
intraocular pressure, is of paramount jn. 
terest but not easily answered. One fact 
seems to favor the assumption that at least 
sometimes the narrowing of the outlets js 
produced by the increased pressure. That 
is the reappearance, after successful treat. 
ment by miotics or by surgery, of the 
positive glass-rod phenomenon. This ob- 
servation proves that the assumed nar- 
rowing is not a permanent change but a 
transient condition at least in those eyes 
which, after reduction of their intra- 
ocular pressure, are able to reéstablish a 
positive glass-rod phenomenon. : 

In cases of this kind, the reversible 
narrowing of the outlets from the canal 
should be considered to be a consequence 
of the increased intraocular pressure. For 
this question, the figures pertaining to the 
size and shape of the outlets of the canal 
are to be recalled. 

The outlets are, according to all inves- 
tigators of this region, not circular in 
diameter but elliptic, the longer diameter 
being tangential to the corneal limbus, 
the smaller diameter corresponding to the 
sagittal, or antero-posterior, direction. 
Dvorak-Theobald** found the narrowest 
outlets to measure as little as five micra in 
the smaller antero-posterior diameter; 
even if an allowance for possible shrinking 
of the specimen is made, we can expect 
that these outlets, elliptic in shape, may 
easily be compressed by increase of the 
intraocular pressure. It is not necessary 
to assume a complete compression, which 
is rather improbable considering the re- 
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sistance of the tissue that contains these 
structures ; a marked narrowing without 
complete contact between the anterior and 
the posterior vessel walls may be suffi- 
cient to interfere with the outflow of 
intraocular fluid as well as with the back- 
fow of blood cells into the canal, even 
after aspiration of aqueous humor. Suc- 
cessful surgery may restore the former 
size of the outlets by reducing intraocular 
pressure and relieving pressure on the 
corneoscleral junction. Thus, the flow of 
fluid from the canal as well as the back- 
flow of blood into the canal may be re- 
established. But it is possible that, in cases 
of longer duration, the compression of the 
outlets of Schlemm’s canal may become 
fixed and irreversible, and that, in other 
cases, it may develop idiopathically. 

Pathologic changes in the limbal and 
paralimbal area may involve the vascular 
structures surrounding the canal of 
Schlemm. Narrowing of these structures, 
particularly of the outlets proper, may 
produce retention of fluid in the canal. 
Interstitial keratitis, scleritis in the limbal 
area, and tumor growth are processes 
likely to result in this kind of narrowing 
of the canal outlets. Any outlet involved 
by this narrowing will fail to show a posi- 
tive glass-rod phenomenon as long as the 
narrowing persists. All other outlets may 
retain their original type of reaction as 
long as the intraocular pressure does not 
interfere. Idiopathic narrowing may oc- 
cur similar to the narrowing of the affer- 
ent arterioles of the canal suggested by 
Friedenwald. 


4. Aqueous veins in the classification of 
glaucoma. Due to war-time restrictions, 
this chapter had to be omitted. 


5. Aqueous veins as patheways of de- 
comtensation. Due to war-time restric- 
tions, this chapter had to be omitted. 


6. Aqueous veins and the inverted Wes- 
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sely effect in glaucoma. Due to war-time 
restrictions, this chapter had to be con- 
densed. 

Wessely found?* that the intraocular 
pressure of rabbits’ eyes was raised to 60 
and more millimeters of mercury by sub- 
conjunctival injections of 5- or 10-per- 
cent sodium-chloride solutions. The mech- 
anism of this effect was studied by num- 
erous investigators and John”* detected 
an interesting reversion of the Wessely 
effect in human eyes affected by simple 
glaucoma. These eyes not only failed to 
show the usual intraocular-pressure in- 
crease after subconjunctival administra- 
tion of the hyperosmotic solution, they 
even developed a marked decrease of 
intraocular pressure. A tentative explana- 
tion of the reversed Wessely effect in 
glaucomatous eyes was offered in this 
section (6), considering a mechan- 
ical factor as well as the osmotic factor 
of the subconjunctival deposit of salt 
solution. The pressure exercised by the 
fluid deposit on the outlets of the canal 
may produce backflow of blood or at least 
of plasma, toward, and possibly into, the 
canal of Schlemm. This backflowing fluid 
had been exposed to the osmotic influence 
of the hyperosmotic fluid deposit. As soon 
as it enters the canal, it will attract, via 
the semipermeable trabeculae, more fluid 
from the anterior chamber than the nor- 
mal content of the canal would attract. 


7. Statics and dynamics of the blood 
contained in the canal of Schlemm. Due 
to war time regulations, this chapter had 
to be condensed. 

Considering the anatomic, physiologic, 
and gonioscopic facts, it was assumed 
that in the canal of Schlemm a stratifica- 
tion may occur similar to that in the 
aqueous veins. A separation of the 
aqueous and the sanguineous phases in- 
side the canal, and even a tripartite strati- 
fication, may be observed under favorable 
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conditions. The blood will easily collect in 
the peripheral extremity of the canal, 
whereas the corneal part will retain some 
aqueous humor (figs. 3, 4). 


SUMMARY 


Aqueous veins are biomicroscopically 
visible connections leading from the canal 
of Schlemm to subconjunctival or con- 
junctival veins. They contain clear fluid, 
which is aqueous humor, mixed in vary- 
ing proportions with blood. Entrance of 
clear fluid into the recipient vessel of an 
aqueous vein during experimental block- 
ing has been called positive glass-rod 
phenomenon. Entrance of blood into a 
formerly clear aqueous vein after experi- 
mental blocking of its recipient vessel has 
been called negative glass-rod phenome- 
non or blood-backflow phenomenon. Re- 
cent communications about gonioscopical- 
ly visible backflow phenomena in the canal 
of Schlemm partially agree and partially 
differ with the biomicroscopic observations 
on aqueous veins. Backflow of blood into 
the canal corresponds to the negative 
glass-rod phenomenon while the positive 
glass-rod phenomenon parallels the ab- 
sence of blood backflow into the canal. 

Normal eyes were classified according 
to age of the patient, refraction of the eye, 
and site of the aqueous veins. Refraction 
of the eye and age of the patient are 
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factors bearing on the result of the com. 
pression phenomenon. Origin in the nasal 
limbus predisposes aqueous veins to show 
negative glass-rod phenomena, and Origin 
in the temporal limbus predisposes to the 
positive glass-rod phenomenon. 

The glass-rod phenomenon is not pro- 
duced by transient conditions but js q 
constant quality of the individual aqueous 
veins, dependent on anatomic and 
physiologic factors; it is the expression 
of a persistent pressure difference be- 
tween two currents of fluid, one of them 
blood, the other aqueous humor. 

In eyes suffering from primary com- 
pensated glaucoma, aqueous veins fail to 
show the positive glass-rod phenomenon, 
In cases of unilateral glaucoma, the fellow 
eye with normal intraocular pressure may 
show a positive glass-rod phenomenon, In 
eyes with primary compensated glaucoma, 
the flow of aqueous humor through the 
outlets is less vigorous. It may grow 
stronger after successful surgery or after 
successful treatment with miotics. 

Transient or permanent changes in the 
outlets from Schlemm’s canal seem to be 
the cause for the failure of glaucomatous 
eyes to show the backflow of blood into 
the canal, and to show a positive glass-rod 
phenomenon. In some cases, idiopathic 
changes in the outlets may even be the 
cause for the increase in intraocular pres- 


Figs. 3 and 4 (Ascher). Distribution of the sanguineous phase in the canal of Schlemm 
(schematic drawings). The probable location of the blood band was added to a picture of the 
canal. For these pictures, the negative #66688, Army Medical Museum, Washington, D.C., was 
used with the kind permission of Col. J. N. Ash, Curator. 

Figure 3 shows the probably most common type of blood distribution in the canal. It demon- 
strates 1) that the blood, coming from vessels that .enter the canal along its convex border pri- 
marily will collect near its place of entrance; 2) that, along the convex border of the canal, 
aqueous humor will remain in the canal; and 3) that, under gonioscopic observation, the corneal 
border of the blood band will appear more sharply outlined than its scleral border. 

Figure 4 shows another type of blood distribution apt to produce the gonioscopic aspect of 
two parallel red lines in the canal as described by Uribe Troncoso.1® Entering, as usual, from the 
convex border of the canal the blood spread along its corneal wall and formed another accumula- 
tion in the concave angle of the canal while the area adjacent to the trabeculae still was occupied 
by aqueous humor. Ramification of the canal, if discernible at all, may produce the same gonio- 
scopic aspect, 
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sure. The negative glass-rod phenomenon clusive but it is probable that blood when 
regularly encountered in glaucomatous entering the canal will not always be 
eyes may be considered as an early sign completely mixed with the aqueous humor 
of decompensation. contained in the canal, At least sometimes, 

The observations on aqueous veins are_ it will represent a separated phase and 
likely to explain the inverted Wessely may even show stratification similar to 
effect observed by Isa John on eyes suf- that observed in aqueous veins. 


fering from simple glaucoma. 
The evidence is not sufficient to be con- 2058 Auburn Avenue. 
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THE MACULA-WEDGE SCOTOMA 
A PROGNOSTIC INDEX IN GLAUCOMA* 


Joun N. Evans, M.D. 
Brooklyn, New York 


The following paragraphs describe 
what is believed to be a new prognostic 
central-field sign of glaucoma. An appro- 
priate name would be the “macula 
wedge.” Before describing this defect, it 
is necessary to recall certain aspects of 
glaucoma which form a background for 
the present subject. 

It is always difficult to evaluate the 
various signs and symptoms met in the 
study of a particular case of glaucoma. 
We often feel the need of data to help us 
decide whether our medication should be 
increased in strength or frequency, and 
we often wish for some definite indica- 
tion which will tell us whether operative 
measures must be instituted or whether 
the myotic drops are likely to be safely 
effective. It is a well-accepted axiom that 
the dose and frequency of miotics shall 
be maintained at the lowest effective level 
which will assure the desired continuous 
effect. Increase above this amount not 
only limits our future resources in pro- 
portion as the optimum dose is exceeded, 
but it also decreases the response of the 
affected tissues and gives rise to irritation 
relatively early in the progress of the 
disease. We know that the central visual 
acuity of certain eyes is damaged by sur- 
gical measures out of all proportion as 
compared to results in other apparently 
similar cases. 

Not many years ago it was generally 
accepted that the progress of glaucoma 
was irregularly but relentlessly downhill. 
Every case seemed to reach a place where 
operative measures or blindness was in- 
evitable. Our more meticulous studies and 
the accumulation in our private files of 


*From the Department of Ophthalmology, 
Long Island College of Medicine. 
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case data which permit a broader view 
of the picture have enabled us to recog. 
nize certain groups in which the disease 
progressed through a phase toward 
peak; if this were passed the condition 
would either become stabilized or even 
recede to a safer level. 

It was not through tonometer readings 
nor through peripheral-field studies that 
we recognized these cases, for these meth- 
ods are too unrefined. They showed us 
only the general features of the situation 
and they may be likened to the low power 
of the microscope, very necessary fora 
survey, but lacking in detail for a thor- 
ough understanding. Our modern concep. 
tions have been formed on data derived 
from history, symptoms, ophthalmoscopy, 
slitlamp, gonioscopy, and appropriate cen- 
tral-field studies. 

It has taken a generation of work be- 
fore we could evaluate the central-field 
changes characteristic (but not pathog- 
nomonic) of glaucoma. 

We now say that the fingerlike projec- 
tions at the poles of the blindspot (Sei- 
del’s sign) are the earliest signs of glau- 
coma. The writer is not in agreement 
with some authors who believe that this 
sign may begin remotely and enlarge until 
it reaches the blindspot. He contends that 
this is an artifact and arises when the 
examiner maps a section of angioscotoma 
—perhaps corresponding to an oblique 
vessel crossing. He also contends that the 
Seidel sign is itself merely an incom- 
pletey mapped angioscotoma and that its 
value will be greatly enhanced when this 
is generally appreciated. With extension 
and increased width of the Seidel sign 
(angioscotoma) arching above (usually) 
or below (occasionally) the fixation 
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point, it begins to lose its characteristic 
appearance and its facility of transient 
widening and narrowing. These charac- 
teristics emphasized by Wegener and 
Samojloff assume the scimitar shape and 
less-responsive borders of the Bjerrum 
defect. It is probably during this pre- 
Bjerrum phase that the fiber bundles be- 
gin to show damage, not through pressure 
at the scleral rim of the nerve, as there is 
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radius either from the direction of the 
fixation point outward or toward it from 
the periphery. We do this to satisfy the 
dictum that the object must approach the 
defect at right angles to its border. In 
using the technique of angioscotometry, 
a downward-dipping defect is discovered 
bulging toward the fixation point. It is 
a triangle in shape, its base arising from 
the concave border of the sickle defect 
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~ Fig. 1 (Evans). The technique: It is necessary to make special effort if one is to plot the 
macula wedge. The technique is that of all scotometry—the most essential feature of which is 
the movement of the test object at right angles to the supposed border of the defect. The ap- 
pended chart indicates the direction of movement of the object by the arrows. When the object 
is moved vertically or radially from the direction of the fixation point, the prognostic wedge is 
not discovered. After the generally horizontal (solid black area above fixation) border of the 
defect is plotted one then moves the object parallel with this border or at least obliquely to it 
(note arrows) in order to approach the macula wedge at right angles to its border (note arrows) 


enclosed by continuous lines. 


often little, if any, cupping at this stage, 
but through nutritional disturbance of the 
synapses and hence the fibers along the 
course of the paramacular arching vessels. 

In order to illustrate the next phase 
of the evolution of these central-field 
changes, it is necessary to assume that we 
have plotted one of these arching-over 
defects either before or after it has as- 
sumed the classical Bjerrum appearance. 
Up to this time our technique has required 
that we move the test object along a 


(scimitar or Bjerrum) and its apex to- 
ward the fixation point. In order to bring 
out this feature, one must move the object 
parallel to the border of the curving sickle 
defect. The writer calls this triangle the 
“macula wedge.” His hypothesis (angio- 
scotometry) contends that this originates 
primarily from stasis in the region of 
those spokelike radiating vascular twigs 
which arise from the arching-under para- 
macular vessels. It is the widening and 
lengthening of this wedge shadow, usual- 
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Fig, 2 (Evans). Typical fluctuations of ‘the macula wedge. The technique was that advocated 
for angioscotometry (Evans). The studies were made on the stereocampimeter. The slate was 
under 15 feet of artificial illumination. All defects were plotted with a 0.54 minute sphere. These 


190 
charts represent abstracts from studies on a case of noncongestive glaucoma simplex in a man, 
aged 58 years. The date in the upper right hand corner of each chart will indicate the order of 
study. The left eye alone is concerned in the present subject. 

12/11/34. The entire field is obliterated except around the fixation region. We note particu- 
larly the fingerlike projections (corresponding to the radiating macular vessels of the retinal 
system) which protrude from above and below and point toward the fixation point. Any of these 
fingers are phases of the macula wedge. 

12/15/34. We note that the two fingers from above have fused to form the typical macula 
wedge. It has approached to within two degrees of the fixation point. A new island of vision has 
appeared but the rise of tension and the prognostic wedge show retrogression. 

12/22/34. The strength and frequency of the medication has withdrawn the apex of the 
prognostic wedge a degree farther from fixation and the surrounding field has cleared. Tension 
and the wedge indicate that medication alone cannot be depended upon, The prognostic wedge, 
having retracted, indicates that permanent damage has not been done the macula and that surgery 
will not result in reduction of central vision. 

12/31/34. This chart shows that the prognosis, as indicated by the wedge retraction, has not 
been misleading. 

1/23/35. By plotting the normal fingerlike projections on the upper edge of the scotoma, we afe 
assured that filtration is satisfactory. 

3/5/35. Reappearance of the prognostic wedge, in this instance, had its origin in circulatory 
insufficiency due to myocardial disease. The fellow eye showed a decreasing field at a later date. 
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ly from above in the central field, which 
causes the oval appearance of the glau- 
coma perimetric field in its last stages 
when the enlarging central defects and 
the narrowing nasal periphery blend into 
one. 

Since the spokelike radiating vessels 
approach the macula from all directions, 
it is obvious that such wedge-shaped de- 
fects might appear on any meridian. This 
is true, but it has long been recognized 
that the classical central-field defects are 
much more common in the upper field 
than is the approach from other direc- 
tions. This means involvement of the 
inferior retina, which is affected by capil- 
lary insufficiency earliest and most ex- 
tensively. When we accept a vascular 
mechanism for these defects, we also 
accept the inferior or dependent retina as 
being most subject to circulatory insuffi- 
ciency on account of the effects of bio- 
logic evolution and of gravity. We do 
recognize, however, that defects may de- 
velop along any radius. When such occur, 
we can demonstrate or postulate anatomic 
or pathologic peculiarities of the particu- 
lar case. 

The writer has never been able to 
demonstrate a simple, unconnected cen- 
tral scotoma in glaucoma simplex. He 
does not believe that it occurs. In all 
probability the “macula wedge” and its 
variations are the only field signs of 
macular damage. Occasionally an angio- 
scotoma connects the nasal border of the 
enlarged blind spot with a central defect. 
This is, however, an atypical macula 
wedge, but it is very rarely encountered 
unless the glaucoma is complicated by 
lesions atypical of the simplex form of 
the disease. 

One should, however, keep in mind the 
hypothesis of angioscotoma genesis, 
which includes perivascular-space func- 
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tion and synaptic response. 

Many hundreds of glaucoma cases have 
now been studied in relation to the sig- 
nificance of the “macula prognostic 
wedge.” It has been so useful that the 
writer presents it as an addition to the 
classical central-field defects of glaucoma. 

The appended illustration and notes are 
from maps of a typical case. 

Recognition of the “macula wedge” has 
made possible a useful home test of prog- 
ress which the patient may employ under 
certain circumstances. 

If any typical chart of a series be used 
as a pattern, the patient may be supplied 
with a sheet of the black campimeter 
chart paper on which two white-ink dots 
are placed, one at the lower border of the 
wedge above the fixation mark, the other 
one degree near the fixation mark. A 
black thread 200 mm. long* is passed 
through the chart at the fixation mark 
and secured at the back by a tab of ad- 
hesive tape. The patient is asked to per- 
form a test on himself, each morning on 
rising, using this device. He holds the 
thread against his cheek beneath the 
appropriate eye and while fixating the 
fixation mark notes whether he can see 
both white dots. Should either dot be 
missing, then he is to report at once for 
instructions. This device has been found 
very valuable, particularly when the pa- 
tient is not able to report for frequent 
study at the office. 

The same method can be used in the fol- 
low-up of other central-field defects and 
can, without doubt, be used as a rapid 
method of picking out prospective avia- 
tors who are hypersensitive to oxygen 
deprivation at high altitudes. 

23 Schermerhorn Street. 


*The campimeter fixation distance is 190 
mm. hence the thread must protrude 190 mm. 


34 
ili 
Hit 
OT 

35 
it 
cL -) 

ated 

was 
hese 
an, 
r of 
ticu- 
tinal 
hese 
cula 
has 
the 
sion 
dge, 
gery 
not 
are 
tory 
ate. 


EPITHELIAL TUMORS OF THE IRIS* 


Mary Knicut Assury, M.D. 
Cincinnati, Ohio 


Although intraocular tumors are fairly 
common, the iris is seldom the site of neo- 
plastic growth. In his treatise on neo- 
plastic diseases, Ewing’ mentions the iris 
only once, and then as the occasional site 
of malignant melanoma. Even metastatic 
tumors occur less frequently in the iris 
than in other parts of the uveal tract, only 
seven cases of metastatic new growth con- 
fined to the iris having been reported.” 

Undoubtedly malignant melanoma is 
the commonest type of malignant neo- 
plasm found in the iris. In a casual peru- 
sal of the recent literature published in 
English, more than a dozen cases were 
found,® but its rarity when compared to 
choroidal malignant melanoma is illus- 
trated by the findings of Kronenberg‘ in 
an interesting survey of nearly a thou- 
sand eyes examined routinely at the New 
York Eye and Ear Infirmary during an 
eight-year period. One hundred and 
twenty-six eyes, or 12.6 percent of those 
examined, contained “uveal sarcoma,” 88 
percent of which arose in the choroid. 
Kronenberg added to these specimens 62 
eyes of which microscopic material only 
was avialable. In this larger series (188 
eyes) only 4.5 percent, or nine eyes, 
showed malignant melanoma limited to 
the iris. Gilbert’ reported a series of 60 
cases of uveal malignant melanoma, only 
one of which was primary in the iris. 

Volumes have been written about the 
histogenesis of malignant melanoma, and 
no one theory is as yet universally ac- 
cepted. The studies of Masson,* carried 
on in Montreal more than a decade ago 
and since verified by Foot’ and others, led 


* Candidate’s thesis for membership in the 
American Ophthalmological Society, accepted 
by the Committee on Theses, 1943. 


those authors to believe that melanomat 
of the skin are neurogenic in origin. Hoy. 
ever, in the latest edition of “Neoplastic 
diseases” (1940) Ewing’™* gives little 
weight to this contribution, evidently con- 
sidering it inconclusive. In regard to 
uveal melanomata, he favors Ribbert’s 
theory that they arise from highly spe. 
cialized mesoblastic cells, the melano- 
blasts. 

In an interesting and well-documented 
little book recently published in Great 
Britain entitled “Debatable tumors,”* the 
authors flatly state that malignant mela- 
noma in man is carcinoma, whether oc- 
curring in the skin or in the eye, but that 
the uveal tumor is neuroectodermic carci- 
noma whereas they consider the skin tu- 
mor to be tegumentary ectodermic carci- 
noma. 

Following Masson’s lead, Theobald! 
studied serial sections of eyes containing 
choroidal tumors, finding in them ample 
evidence of involvement of ciliary nerves, 
from which she concluded that the tumors 
originated from the Schwann-sheath cells 
of the ciliary nerves during their passage 
through the choroid. On the strength of 
Theobald’s researches, Duke-Elder™ 
states that there is every reason to believe 
that the malignant tumors of the uveal 
tract,whether pigmented or not, are es- 
sentially developments from the cells of 
Schwann and are therefore neuroectoder- 
mal in origin. 

On a histogenic basis, leiomyoma of the 
iris also deserves consideration. Duke- 
Elder'™ discusses leiomyoma under the 
heading of mesodermal tumor, but admits 
its probable epiblastic origin in the iris, 
in view of the development of the sphinc- 
ter and dilator-muscle fibers from the 
ectodermal iris during the fourth fetal 
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month."? Ewing does not mention the oc- 
currence of leiomyoma in the iris. Only 
three verified cases of leiomyona of the 
iris have been reported” and it is gratify- 
ing to note that all three have been in- 
vestigated in this country. 

Interesting examples of malignant mel- 
anoma and leiomyoma of the iris are at 


"hand, but the subject of “ectodermal” 


tumors of the iris is too broad and con- 
troversial to be adequately covered. This 
discussion will be limited to a very small 
group of new growths which appear to 
be definitely epithelial in origin. 

Tumors arising from the posterior epi- 
thelium of the iris are even rarer than 
those already mentioned. Duke-Elder’® 
makes short work of them, discussing 
only “simple melanoma of the pigment 
layer of the iris,” stating that simple 
hyperplasia of the layer sometimes attains 
proportions which entitle it to be included 
among tumors. Primary malignant epithe- 
lial tumors in the uveal tract, he contends, 
are limited to the ciliary epithelium, and he 
groups them all under the heading of 
“medullo-epithelioma,” since they arise 
from cells corresponding to the medul- 
lary epithelium of the primitive neural 
tube. Following Fuchs,** whose paper on 
the subject is a classic, Duke-Elder di- 
vided these intraocular tumors into “dik- 
tyomata,” which resemble embryonic ret- 
ina, and “malignant epitheliomata of the 
ciliary body,” which retain the simple 
structure of ciliary epithelium. Verhoeff™* 
reported one of the early cases of 
medullo-epithelioma in 1904. He sug- 
gested the name “teratoneuroma” for his 
tumor of the pars ciliaris retinae, and 
pointed out its relation to so-called 


“glioma retinae.” Twenty-seven years 
later (1931) Grinker™® published the re- 
sults of studies of retinal tumors with 
silver impregnation, clarifying greatly the 
relations of medullo-epithelioma to the 
group of intraocular tumors known clini- 
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cally as glioma retinae. Verhoeff’s case 
has been included in subsequent bibliogra- 
phies of diktyomata, where it indubitably 
belongs, but Verhoeff could ‘not classify 
it as such, since he published it four years 
before Fuchs coined the phrase (1908). 
As an afterthought, Fuchs appends to 
his study of tumors of the ciliary epi- 
thelium discussion of a case reported by 
Hirschberg and Birnbacher,’* sections of 
which had been sent to him for study. 
This tumor arose from the posterior iris 
epithelium. It was composed of. single 
layers of epithelial cells, traceable di- 
rectly to the pimented retinal layer of the 
iris. The tumor had no connective-tissue 
stroma, in which respect it resembled dik- 
tyoma, but the tumor cells, always found 
in single rows, did not form structures 
resembling embryonic retina. Since the 
epithelium of the iris and the ciliary body 
has a common origin from the anterior 
margin of the secondary optic vesicle, tu- 
mors similar to those described for ciliary 
epithelium can be expected to arise in the 
iris. 
With this in mind, several cases 
and the reports in the literature of new 
growths of the pars iridis retinae have 
been critically examined from the stand- 
point of Fuchs’s classification of tumors 
of the ciliary epithelium. After disposing 
of senile and manifestly inflammatory 
proliferation, Fuchs discusses benign tu- 
mors of the ciliary epithelium, the so- 
called “adenomata,” minute white masses 
discovered incidentally in the eyes of el- 
derly people. Unlike inflammatory prolif- 
eration, which occurs upon the surface, 
these new growths are circumscribed pro- 
liferations of the ciliary epithelium, usu- 
ally of the nonpigmented layer, within the 
body of a ciliary process. Fuchs" was the 
first to describe and publish an illustration 
of such a tumor (1883), but when Alt’*® 
presented four examples of “adenoma of 
the ciliary body springing from the pars 
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ciliaris retinae” (1898), he overlooked 
Fuchs’s original report, an oversight 
which was excusable since the report was 
buried in a lengthy microscopic descrip- 
tion of an eye enucleated because of a 
mistaken diagnosis of melanosarcoma. A 
typical “benign epithelial tumor of the 
ciliary body,” the nomenclature preferred 
by Fuchs, occurs in elderly persons, pro- 
duces no objective nor subjective symp- 
toms because of its small size, and is dis- 
covered only accidentally. These are the 
clinical criteria. The microscopic appear- 
ance is constant, characteristic, and now 
very familiar. Although often occurring 
in eyes which have been inflamed, inflam- 
matory residue is not found in and around 
these new growths. 

Tumors which may be considered as 
belonging to a comparable group—be- 
nign epithelial tumors of the iris—have 
been reported by Stock (1905)?® and by 
Gilbert (1910),?° although both were 
somewhat larger than the classical adeno- 
ma of the ciliary body and were recog- 
nized clinically. However, clinical recog- 
nition in this location is not surprising, 
since the iris is plainly visible whereas 
the ciliary body is relatively invisible, 
and does not serve as a differential diag- 
nostic point. Both tumors occurred in pa- 
tients past middle life, were pigmented, 
and arose from the posterior surface of 
the iris. Depigmentation was necessary 
before cell details could be studied. Both 
lesions were composed of epithelial cells 
and contained very little connective-tissue 
stroma. One was very vascular, the other 
contained few vessels. Neither showed 
inflammatory exudate in or around the 
lesion. Both were true tumors, not in- 
flammatory proliferation of the epithe- 
lium; both were manifestly benign, hav- 
ing caused no destruction of adjacent iris 
stroma. 

Smaller examples of the same lesion 
presumably have been reported by Anar- 


MARY KNIGHT ASBURY 


gyros (1903)?? and by Schmidt (1934) » 
but the original articles are not availabje 
and the abstracts are too short to permit 
definite conclusions to be drawn. 

*Duke-Elder’s classification of 
group as “melanoma” seems unfortunate 
in spite of the descriptive accuracy of the 
term. The name selected should indicate 
that the lesions are true tumors and that, 
whether they involve primarily ciliary 
or iris epithelium, they arise from the 
same layer. Although clumsy, the term 
“benign epithelial tumor of iris (or cif- 
ary) epithelium” fills these requirements 
and is preferred by such an authority ag 
Fuchs. 

A more complex tumor than any in the 
group just mentioned was described by 
Coats (1907)?* and quoted by Fuchs" 
in his discussion of benign neoplasms of 
the iris. The growth, occurring in the eye 
of an old man, was pigmented and cystic, 
A large cyst filled one side of the anterior 
chamber and had split the iris into two 
layers, so that an atrophic layer of iris 
stroma was present in front of and be- 
hind the cyst. Several smaller communi- 
cating cysts contained strands of unpig- 
mented epithelial cells. The tumor was 
described as arising from the epithelium 
of the anterior ciliary process, but it was 
stated that the ciliary Body was not in- 
volved. The author identified the growth 
as similar to those decribed by Alt,’* but 
rejected the term “adenoma” in favor of 
epithelial hyperplasia.” More recently the 
same nomenclature has been used by 
Zentmayer (1936)** and by Keyes and 
Moore (1938)%5 in reporting two intr 
ocular tumors. 

Zentmayer’s patient, a white marrie 
woman, 56 years old, gave a history of 
recurring iritis and complained of dim- 
ness of vision in the left eye. The eye 
was enucleated because the presence of 
a small tumor was inferred from the ob 
jective findings, although it could not be 
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seen ophthalmoscopically. When the globe 
was opened, a rounded tumor mass, 2 mm, 
in diameter, was found replacing anterior 
ciliary processes and the adjacent portion 
of the root of the iris. Verhoeff’s patho- 
logic report states that the tumor 
was composed of epithelium derived 
from the pigmented layer of the 
ciliary epithelium. The spaces of 
Fontana were “solidly filled with 
pigment epithelium, and heavily pig- 
mented lumens projected from the 
tumor into the ciliary body.” 

Keyes’s example occurred in a 
much younger woman (29 years). 
Vision in the left eye had been fail- 
ing for a year, but there was no his- 
tory of an inflammatory episode. A 
brown tumor mass could be seen in- 
volving the lower periphery of the 
iris. Keyes pointed out the similarity 
between his case and that of Zentmayer. 
His tumor was larger, measuring 3.6 mm. 
by 4.5 mm., was more heavily pigmented, 
and had been more destructive of iris 
stroma. Neither tumor was en- 
capsulated, and pigment and pig- 
ment-bearing cells filled the mesh- 
work of the angle in the second 
instance also. No mitoses were 
observed in either tumor. Keyes 
stresses the presence of intact 
basement membranes around the 
cords of tumor cells, even in areas 
where the cells had disintegrated, 
leaving free pigment within the 
membranes. His patient showed 
no evidence of recurrence or 
metastasis of the tumor two years 
after enucleation. 

Another specimen belonging to 
the same group was examined in 
the Holmes Hospital Ophthalmo- 
logical Laboratory several years 
ago. 

The patient, a woman, aged 45 


years, consulted Dr. Derrick Vail because 


a black spot in the iris of the right eye 


had been called to her attention, During 


the month that she had been aware of its 
presence there had been no apparent in- 


Fig. 1 (Asbury). Right eye. Brown spot 2 mm. by 


3 mm. in upper periphery of iris. 


crease in the size of the spot. There had 
been no pain in the eye and no change 
in the visual acuity that she could detect. 
The patient’s general health was good, and 


Fig. 2 (Asbury). Vertical section of right eye. Vail’s case. 
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there was no familial history of malignant 
neoplasia. 

The vision in each eye was 20/20. 
Neither eye showed any sign of either 
congestion or inflammation. Through the 
clear cornea of the right eye a brown spot 


Fig. 3 (Asbury). Low power of tumor. Vail’s case. Thin- 
walled cyst on posterior border (X14). 


could be seen in the upper periphery of 
the iris. This lesion measured 3 mm. 
across its base and 2 mm. in the vertical 
diameter. The rounded lower edge of the 
brown spot extended to within a millimeter 
of the pupillary margin (fig. 1). The pupil 
reacted normally but was slightly irregu- 
lar. The lesion projected beyond the nor- 
mal plane of the iris, rendering: the upper 
part of the anterior chamber shallow. The 
pigmented nodule was solid, not a cyst. 
Except for slight opacity in the upper 
periphery of the lens adjacent to the iris 
lesion, the ocular media were clear and the 
fundus oculi was negative. 


Fig. 4 (Asbury). Depigmented section, same tumor 
(x<325). 


The left eye was normal. 

Since it was feared that the pigmente 
spot was a malignant neoplasm, enucle. 
tion of the right eye was advised ang 
performed in March, 1936. 

The specimen was fixed in Scent. 


GyOrgyi’s fluid. When the globe 
was opened in the vertical plane 
little could be seen inside the eye 
because the fixative used had rep. 
dered the vitreous opaque, 
Microscopic examination: The 
posterior segment of the eye was 
normal, The anterior segment was 
deformed by a black tumor mass 
2.5 mm. by 4 mm. in size, which 
lay in the angle between the cil- 
ary body and the iris (fig. 2). The 
tumor did not involve the ciliary 
body to any great extent, but pro- 


jected forward into the anterior chamber 
and backward into the posterior chamber, : 
The mass had pushed the lens forward and 
slightly downward. The lens had displaced 
the lower portion of the iris forward and 
the tumor had pushed the upper limb far 
forward, making the anterior chamber 
shallow. The lower pupillary border of the 
iris was adherent to the lens capsule. The 
tumor intervened between the lens and the 
upper limb of the iris. In its greatest 
diameter the tumor had replaced all 
of the iris tissue from the root to the 
lateral margin of the sphincter muscle, and 
was adherent to the periphery of the 


cornea, blocking the chamber 
angle (fig. 3). The corneal endo- 
thelium had disappeared in the re- 
gion of contact, but Descemet’s 
membrane was intact, and the 
cornea proper had not been in- 
vaded. The medial edge of the tu- 
mor was adherent to the lens 
capsule over the upper third of its 
anterior surface. The adjacent 
capsular epithelium had begun to 
proliferate and there were cata- 
ractous changes in the outer 
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layers of the cortex. Large macrophages 
filled with brown pigment had collected 
in the lower angle of the anterior cham- 
ber and were also found in the spaces of 
Fontana, around Schlemm’s canal, and in 
the adjacent iris stroma of this 
part of the eye. 

There were cysts on the free 
margin of the tumor. These con- 
tained fluid and melanin-bearing 
macrophages. The cysts had thin 
walls of flattened cells, usually un- 
pigmented. The tumor mass was 
well pigmented, the cut surface 
appearing mottled brown. Practi- 
cally every tumor cell contained 
melanin granules, and the major- 
ity were heavily pigmented. 

The tumor was made up of 
cords and groups of well-differen- 
tiated epithelial cells having a 
pseudoacinar arrangement with- 
out true lumina. The character of the cells 
was best seen in bleached sections. The nu- 
clei of the tumor cells were generally 
round and oval, larger than those of the 
iris or ciliary epithelium, although they 
contained similar granular chromatin pat- 
terns. Many of the tumor nuclei contained 
conspicuous nucleoli (fig. 4). The tumor 
was supported by a moderate amount of 
cellular fibrous-tissue stroma. 

The tumor was fairly well cir- 
cumscribed but not encapsulated. 
Unlike true adenoma, this tumor 
seemed to have an invasive qual- 
ity. Slender cords and tubes of 
pigmented cells were seen in the 
spaces of Fontana adjoining the 
tumor, in Schlemm’s canal and 
adjacent venous channels, in the 
loose tissue of the anterior edge 
of the ciliary body, and in the an- 
terior ciliary processes (fig. 5). 
Silver technique stained only the 
fibers of the supporting tissue ; the 
tumor cells showed no argyrophil 
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fibrils. Partially depigmented sections 
were stained with azo-carmine which dif- 
ferentiated the fibrous supporting tissue 
(fig. 6). 


Six years after enucleation the patient 


Fig. 5 (Asbury). Posterolateral edge of tumor. Pig- 
mented cells in A, Schlemm’s canal; in B, spaces of 
Fontana; in C, ciliary body (160), 


was living and well. There was no evi- 
dence of recurrence of the tumor in the 
orbit, nor of metastasis. 

The Army Medical Museum made 
available its material on epithelial tumors 
of the iris and obtained permission for the 
publication of the cases in the series which 
had not been reported. Dr, J. S. Plumer* 


* Grateful acknowledgment is made to Dr. 
Plumer for permission to report this case. 


Fig. 6 (Asbury). Partially depigmented section stained 


with azo-carmine (325). 
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of Pittsburgh, Pennsylvania, contributed 
a case, shown in its collection, which be- 
longed in the group under discussion. 
Accession No. 55679, eye of J. B., 
white male, aged 64 years. The patient 


Fig. 7 (Asbury). Tumor mass replacing periphery of 


iris. Plumer’s case (X14). 


was living and well three years after 
enucleation. One section of the eye was 
available for study. Microscopic descrip- 
tion: An oval tumor mass 3 mm. by 4.3 
mm. replaced the outer two thirds of the 
iris on the nasal side of the eye and re- 
placed the anterior ciliary processes (fig. 
7). The tumor was circumscribed but 


not encapsulated. Pseudoacinar arrange- 
ment of the epithelial cells was visible jp 
some parts of the tumor but was not sg 
apparent as in the specimen Previously 
des¢ribed, being masked by marked jp. 

flammatory and degenerative 
changes present in the neoplasm, 
The iris was infiltrated with in- 
flammatory cells which increased 
in number toward the tumor. The 
reaction was pleomorphic, but 
cells of the lymphocytes series 
predominated. The medial edge of 
the neoplasm adjacent to the iris 
was heavily infiltrated with in- 
flammatory cells, and diffuse in- 
filtration was found throughout 
the tumor. Near the center of the 
mass nearly all the inflammatory 
cells were polymorphonuclear leu- 
cocytes. On both the anterior and 
posterior surfaces of the tumor 
there was a plaque of hyalinized 
scar tissue (fig. 8). There was 
very little pigment in the tumor, most of 
the epithelial cells containing none. The 
bulk of the tumor was without definite 
acinar arrangement, but near the medial 
edge well-formed acini were found, sev- 
eral of which were composed of pigmented 
cells (fig. 9). Aside from the more com- 
plete differentiation to form acinar struc- 
tures, tumor cells in this region 
did not differ morphologically 
from those seen elsewhere. The 
morphology in this region of 
greater differentiation was essen- 
tially like that seen throughout 
most of the first tumor examined 
at the Holmes Hospital Labora- 
tory. 

The nuclei of the epithelial cells 
composing the tumor varied in 
size, but few showed nucleoli, and 
none mitotic figures. At the me- 


Fig. 8 (Asbury). Posterior margin of tumor showing dial edge a single layer of epi- 
hyalin plaque and inflammatory reaction (160). thelial cells extended for some dis- 
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tance over the anterior surface of the 
iris. The tumor was more sharply de- 
marcated laterally than the others of the 
group ; nevertheless, cells resembling the 
tumor cells, some of them containing 
fine pigmented granules, were’ found in 
the spaces of Fontana and in the venous 
channels near the angle. 

The eye showed microscopic changes 
compatible with the age of the pa- 
tient, such as sclerosis of vessels 
and moderate proliferation of cili- 
ary epithelium, but no significant 
lesion other than the tumor in the 
iris. The retina and optic disc ap- 
peared normal, but the optic nerve 
behind the lamina cribrosa pre- 
sented an unusual appearance, the 
significance of which was not 
clear. 

Although it contained less pig- 
ment, the tumor in this case close- 
ly resembled the one reported by 
Zentmayer, especially in regard to 
the presence of hyalinized tis- 
use between the groups of epithelial 
cells. The neoplasm in the other case 
(Vail), although more heavily pigmented, 
was otherwise identical with the tumor 
described by Keyes, a section of which 
was included in the Army Medical Mu- 
seum collection. Keyes noted the similari- 
ty between the tumor he described and 
that reported by Zentmayer. The two 
cases, presented here for the first time, 
widen the range of variation encountered 
in the group as a whole. The first one 
(Vail) was the most heavily pigmented of 
the group, whereas the second tumor 
(Plumer) showed practically no pigment 
and more extensive hyalinization than 
Zentmayer’s neoplasm. The two cases in 
the literature serve to emphasize the 
similarity of the two described here, 
which at first glance appeared very dif- 
ferent. These two, the least-pigmented 

tumor (Plumer) and the most heavily 


pigmented one (Vail), were comparable 
in size and equally destructive as regards 
the iris. Microscopically, pigment seemed 
to be an incidental finding in this group, 
not beirig pathognomonic, as it is supposed 
to be in malignant melanoma, nor did the 
amount present help to determine the 
site of origin of the tumor. Although 
varying widely in the degree of pigmen- 


Fig. 9 (Asbury). Medial edge of tumor showing 
pseudoacinar arrangement of tumor cells and acini of 
pigmented cells (325). 


tation, these four tumors had almost 
identical locations. The presence of abun- 
dant pigment led to the clinical diagnosis 
of malignant melanoma in at least two 
of the cases (Keyes and Vail). In all the 
cases enucleation was performed because 
the presence of malignant neoplasm was 
feared. Histologically the tumors fulfilled 
the criteria for benign neoplasia, and a 
favorable prognosis was substantiated by 
the subsequent histories. 

However, all the tumors showed a 
tendency to invasiveness, as evidenced by 
the infiltration of the spaces of Fontana, 
Schlemm’s canal, and the venous chan- 
nels, and, in some instances, of the an- 
terior part of the ciliary body. At the 
time of removal, all the tumors were 
comparatively small, but it is conceivable 
that, if they had remained unmolested, 
growth would have continued and the 
eyes eventually would have been de- 
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stroyed. Such seems to be the history of 
diktyoma, a rare neoplasm arising from 
the same embryonic structure but occur- 
ring in young individuals. Diktyoma has 
never been known to metastasize, but 
the oldest case on record, in a Chinese 
farmer, aged 28 years (Soudakoff, 
1936),?° also presented the most exten- 
sive tumor of this type yet to be reported. 
It had destroyed most of the structures 
within the eye and had perforated the 
sclera. As a rule the diktyomata show 
greater cell activity than the group of 
epithelial tumors under discussion, karyo- 
kinetic figures being mentioned in most 
of the reports. The place of diktyoma 
among malignant neoplasms has never 
been questioned, in spite of the lack of 
evidence of any predisposition to produce 
metastases. Scarcely a dozen diktyomas 
were found in all ophthalmic literature 
and none had been designated as an iris 
tumor.?? If the line of reasoning ‘sug- 
gested by Fuchs’s classification is pur- 
sued, a diktyoma arising in the iris is a 
possibility. Fuchs'® thought Alling’s 
case** might be an example, but he was 
unwilling to commit himself because the 
material available to him for study was 
in poor condition. Probably he was influ- 
enced in making the tentative diagnosis 
by the youth of the patient, who was four 
years old. Verhoeff, who also saw the 
microscopic sections thought that the tu- 
mor was an endothelioma. Alling’s origi- 
nal article described the growth as con- 
taining cartilage and epithelium. Two re- 
cent reports of diktyoma mention the 
presence of cartilage (Klien, Shepka- 
lova). 

Fuchs recognized malignant neoplasms 
of the iris epithelium and gave as an 
example the case reported by Hirschberg 
and Birnbacher.”® The left eye of a man, 
aged 26 years, had been enucleated for 
the relief of pain. When the globe was 
opened, a gray tumor mass, 10 millimeters 
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in diameter, was seen on the posterior 
surface of the iris, displacing the lens 
backward. The tumor was made up of 
single layers of epithelial cells. It was 
not destructive and had only displaced 
normal structures, but there were tiny 
independent nodules of tumor cells op 
the anterior surface of the iris which 
Fuchs interpreted as metastases ang 
which he considered ample proof tha 
the growth was malignant. The micro. 
scopic description seems to permit this 
case to be classified as medullo-epithe. 
lioma of the type which occurs in adults, 
in this instance arising in the iris instead 
of the ciliary epithelium. 

Other epithelial tumors of the iris have 
been reported in the literature. Robert. 
son”® called his specimen carcinoma, and 
noted mitotic figures and “colloid degen- 
eration” in the tumor. Fuchs considered 
the microscopic description given by Rob- 
ertson too brief to be conclusive. The 
mention of colloid degeneration suggests 
changes similar to those found in the 
tumors of Zentmayer and Plumer. 

Although the lesion in Meller’s case 
(1913)*° was termed an epithelial tumor 
of the ciliary body, the iris was more 
involved than was the ciliary body. The 
eye had been blinded by long-continued 
inflammation resulting in extensive pro- 
liferative inflammatory changes, but the 
neoplastic nature of the tumor mass 
seemed apparent to Meller and to subse- 
quent commentators, and the case has 
been included in bibliographies of medul- 
lo-epithelioma.** 

Seefelder (1921 )*? described in a Rus- 
sian prisoner, less than 30 years of age, 
a pedunculated pigmented tumor which 
was removed from the anterior surface of 
the iris with iridectomy forceps. That 
author described the growth as consisting 
of mantles of epithelial cells enveloping 
vessels, Under high magnification cell 
processes could be seen which ended in 
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EPITHELIAL TUMORS OF THE IRIS 


footplates on an outer limiting mem- 
brane. Seefelder stated that the neoplasm 
was made of pigmented and unpigmented 
epithelial cells and glial tissue, but he 
was unable to classify it definitely. 

More recently Terrien (1929)** pub- 
fished an article entitled “Remarques sur 
les tumeurs de l’iris.” In it he reported a 
tumor which occurred in the left eye of 
a patient, aged 58 years, and which was 
confined to the iris. He described the 
neoplasm as consisting of irregular 
masses of epithelial cells forming thick- 
walled tubular structures that had cen- 
tral cavities filled with necrotic small 
anaplastic cells and extravasated blood. 
The tumor cells contained no pigment. 
Terrien stated that the tumor, which clini- 
cally resembled sarcoma, had the histo- 
logic characteristics of epithelioma. 

Several other reported cases were dis- 
carded because it was decided that the 
tumors were not epithelial. The lesion 
presented by Mawas (1934)** was de- 
scribed as a new growth of nervous ori- 
gin; and a lengthy article by Orzalesi 
(1935)** recorded in detail a tumor which 
the author considered the first glioma of 
the iris to be reported. The lesion in the 
third case in Pincus’s series (1939)%° 
was said to arise from cells of the sec- 
ondary optic vesicle, and a tentative diag- 
nosis of glioma was made. The location 
and general description of the tumor 
suggested the picture of leiomyoma of 
the iris. It is possible that these three tu- 
mors belong to the same group and that 
they did arise from the neuro-ectodermal 
layer of the iris. 

On a morphologic basis most of the 
primary tumors of the iris reported in the 
literature fall into three groups, malignant 
melanomas, leiomyomas, and epithelial 
tumors. Many of the last-named group 
are pigmented, but the mere presence of 
melanin does not justify classifying them 
as melanomas. Histogenically all these 
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tumors may be closely related. Our pres- 
ent concept of the embryonic develop- 
ment of the intrinsic muscles of the iris 
makes leiomyoma a close cousin to the 
tumor arising directly from the posterior 
epithelium. The work of Klien (1936) 
on melanoma of the iris of epithelial ori- 
gin postulates a relation between some 
malignant melanomas in this area and 
the other two groups of iris tumors. Klien 
states that there are benign melanotic 
tumors of the iris of ectodermal origin 
arising “from the outer epithelial layer 
of the secondary optic vesicle at or near 
the ciliary end of the dilator muscle, 
which are characterized by polymorphy 
of cells. 

“A similar origin may be taken into 
consideration for the malignant melano- 
mas of the iris, which arise from its 
posterior surface and are also character- 
ized by cellular polymorphy. . . .” In addi- 
tion to the morphologic characteristics, 
an accurate classification of primary tu- 
mors of the iris must take into considera- 
tion the genetic relations of the various 
types, and in turn this must wait upon 
the final solution of the problem of their 
histogenesis. 

In discussing gliomas of the retina, 
Grinker* divides the tumors arising from 
the secondary optic vesicle into three 
groups, the neuro-epitheliomas, the ret- 
inoblastomas, and the medullo-epithelio- 
mas. The first two are retinal tumors. 
The third group arises from the pars 
ciliaris retinae where the primitive single- 
cell-layer form of medullary epithelium 
persists in adult life. The pars iridis 
retinae has the same origin as the ciliary 
epithelium and theoretically could be the 
site of origin of medullo-epithelioma. 

Medullo-epitheliomas in the brain rare- 
ly produce metastases, and the clinical 
course subsequent to operation in cases of 
similar neoplasms in the eye is usually 
benign. In those cases in which recurrence 
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and metastasis had been reported, the 
diagnosis of medullo-epithelioma is open 
to question (Griffith, Martens) .** 

The four cases considered in detail 
(chart 1) form a group of relatively be- 


In spite of the relatively benign histo. 
logic characteristics and the favorable 
subsequent histories, these tumors aj 
showed a definite tendency to invasiveness 
and local destructiveness. Although not 


CHART 1 
DATA ON BENIGN EPITHELIAL TUMORS OF THE IRIS 
— 
Author | | 
and Age | Sex | Eye |Duration| Size | Pigment Postoperative History 
Contributor | 
Zentmayer | 56 F. | left few 2mm. | yes Case was reported less 
1936 months than one year after enu. 
| 2.5 mm. | cleation 
| 
Keyes . 29 F. | left one 4.5 mm. | yes, Two years later no exten. 
and | year ~ | moderate - sion and no metastasis 
Moore 3.6 mm. amount | 
1938 | 
Asbury 45 F. right one 2.5mm. | yes, Six years later: no recur. 
Vail month x heavily rence, no metastasis 
4 mm. pigmented 
Asbury 64 M. ? four 3 mm. very Patient living and well 
Plumer years x | scant three years after env- 
4.3 mm. | cleation 


nign epithelial tumors which affected 
principally the iris and arose presumably 
from the posterior iris epithelium or the 
anterior edge of the ciliary epithelium. 
The tumors were circumscribed but not 
encapsulated. Pigmentation varied within 
wide limits; the tumor cells were well- 
differentiated, karyokinetic figures were 
sparse. Several of the tumors showed a 
tendency to hyalin degenerative change. 
The pseudoacinar arrangement of the 
epithelial cells suggested the folded sin- 
gle-layer sheets described in medullo- 
epithelioma. 


malignant in the sense that they pro- 
duced metastases, perhaps they are malig- 
nant in the same sense as the rodent ulcer 
of the skin, which is included among the 
carcinomas (basal-cell or hair-matrix 
carcinoma). The epithelial tumors of the 
iris described here might be classed as 
medullo-epitheliomas, or at least as a 
group intermediary between truly be 
nign epithelial hyperplasia and the lesion 
which, in the ciliary body, is called malig- 
nant epithelioma. 


3549 Holly Lane. 
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TRACHOMA* 


Wes.ey G. Forster, M.D.t 


Tempe, Arizona 


AND 


J. R. McGrisony, 
Chicago 


With millions of American youths liv- 
ing under war conditions in endemic 
trachoma areas throughout the world it is 
highly probable that numerous cases will 
be returned to this country to disseminate 
the disease. Therefore, it is imperative 
that physicians, specialists and general 
practitioners alike, become familiar with 
its diagnosis and treatment. 


HISTORICAL 


Trachoma has long been one of the 
-most baffling afflictions of mankind. Such 
ancient seats of civilization as Palestine, 
Greece, Syria, Iran, Iraq, Egypt, Thai- 
land, and French Indo-China probably 
have known it longest, although it is said 
to be endemic over half the earth’s sur- 
face. Accurate statistics are not available, 
but estimates of incidence range from 
one third of the population of China, to 
98 percent of that of Egypt. 

Nor is trachoma confined to the East 
and the Near East. Thousands of fresh 
cases were reported in recent years in 
Germany. The disease is prevalent among 
the peasants of Poland. During the Span- 
ish Civil War, some protest was made 
over the evacuation of 4,000 Spanish 
children to England because the disease 
was so widespread in Spain. Trachoma 
multiplied greatly in modern Greece with 
the influx of 1,500,000 refugees from 
Asia Minor in 1922. 

There is considerable basis for the be- 


* From the Health Division, Office of Indian 
Affairs, Department of the Interior, Chicago. 

t Special Physician, U. S. Indian Service, 

t Director of Health, U. S. Indian Service. 


lief that trachoma was introduced among 
American Indians by the early Spanish 
settlers. There is little doubt that the 
Spanish were infected with trachoma in 
the eighth century during the Moham- 
medan invasion and conquest. 

The Moslem armies were composed of 
elements from Arabia, Asia Minor, 
Egypt, and North Africa, where the dis- 
ease was known to have existed far back © 
in the history of these countries. For 
seven centuries the Spanish Peninsula 
was controlled and governed by the 
Arabs, and commercial intercourse was 
transacted with North Africa and Arabia. 
Trachoma is prevalent in Spain today and 
in parts of Mexico settled by people from 
that country. 

Following the expedition of Coronado, 
Offate, in 1598, with a band of colonists 
composed of Spaniards and Indians, made 
the first permanent settlement in northern 
New Mexico near the present pueblo of 
San Juan. In the period of the next 100 
years numerous settlements were made 
by Spaniards among Indians of New 
Mexico and Arizona, There was intimate 
contact between the Spanish and Indian 
groups which could easily account for the 
spread of trachoma. 

Mention has been made of serious eye 
diseases among Indians in the reports of 
traders, explorers, and early settlers in 
the Indian country. Military surgeons 
stationed at western posts after 1860 ren- 
dered some medical care to Indians in 
surrounding communities and occasion- 
ally reported contagious eye diseases and 
blindness. The diagnosis “Trachoma” 
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first began to appear in reports of Indian 
Service physicians about 1900.* 


INCIDENCE IN THE UNITED STATES 


Incidence of trachoma throughout the 
United States has never been accurately 
determined, as the disease is not uni- 
formly reportable. Among non-Indians it 
has been endemic for years in West Vir- 
ginia, Arkansas, Tennessee, Oklahoma, 
Ohio, Kentucky, Missouri, and Illinois, 
with more attention given to the problem 
in the latter two states. Gradle? has pro- 
moted an intensive attack under the aus- 
pices of the Department of Public Wel- 
fare of the State of Illinois. He esti- 
mates that in 1937, just preceding the 
inauguration of sulfanilamide treatment, 
there were at least 33,500 cases among 
non-Indians in the United States, which 
figure is probably conservative. He also 
reports a total of 3,350 cases in his IIli- 
nois clinics in the 5-year period ending in 
1937, but during 1942 there were 389 
new cases. 

New cases of trachoma among non- 
Indians listed by the U. S. Public Health 
Service from reporting states in 1937 and 
in 1941 are shown in table 1. It is not 
believed that the figures represent an 
actual increase in the incidence of tra- 
choma among non-Indians, but a better 
appreciation of its presence because of 
dissemination of knowledge concerning 
its disastrous effects, ease of diagnosis, 
and simplicity of treatment with sulfa- 
nilamide. Improvement in reporting meth- 
ods may also account in large measure for 
the relative increase, as would closer in- 
vestigation of causes of blindness among 
recipients of social-security benefits. 

That considerable trachoma may often 
be found if diligent search is made is 
shown in the following table, as in Arkan- 
sas, where the excellent work of Cos- 
grove® and his coworkers is bringing to 
light many cases hitherto unrecognized. 


WESLEY G. FORSTER AND J. R. McGIBONY 


The first recorded survey of trachom, 
among the Indians was made by the UJ. 5 
Public Health Service in 1912+ It wa, 
found that 22.7 percent of a Zroup of 
39,231 Indians examined on various res. 
ervations in the United States were found 
to have trachoma. The incidence varie 


TABLE 1 
NEW TRACHOMA CASES AMONG NON-INp1ANs 


State 1937 4944 
1 0 
4 
1 0 
2 0 
10 1 
7 5 
5 7 
Eee 27 2 
Pennsylvania............... 12 4 
2 6 
3 12 
12 0 


from 68.72 percent in Oklahoma, the 
highest, to none found in the Indians of 
Florida. Incidence throughout the years 
maintained a fairly constant average of 
18 to 25 percent. No appreciable progress 
was made in combating the disease until 
1939, although thousands were treated by 
surgical and other means. 

Table 3 shows the number of all pa- 
tients examined for trachoma by special 
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TABLE 2 


INCIDENCE AMONG NORTH AMERICAN INDIANS 
COMPARATIVE INCIDENCE BY STATE AND TRIBE: 1912—1938—1943 


1912 1938* 1943* 
State Tribes No. Percent No. Percent No. Percent 
Exam. Trachoma Exam. Trachoma Exam ‘Trachoma 
Arisona Apache 771 13.0 5,600 32.1 1,151 4.6 
Hopi 1,079 38.0 1,595 37.1 764 oe 
Navajo 1,574 30.0 1,317 32.5 5,318 10.1 
Papago 500 20.0 1,339 7.7 484 2.8 
Pima 112 39.0 2,020 16.8 1,164 2.4. _ 
4,036 27.0 11,871 27.2 8,881 7.40 
California Yuma 222 23.0 1,177 18.2 407 1.2 
Idaho Shoshone & 
Bannock 250 19.2 212 re 236 15.2 
N. Idaho 264 12.9 298 9.0 356 7.8 
OS reer 514 16.0 510 15.6 592 10.8 
Montana Blackfeet 435 20.2 899 17.6 958 38.6 
Crow 299 29.1 428 26.9 573 3.3 
Flathead 290 12.4 557 10.0 417 6.9 
Sioux 501 1.5 653 18.4 522 9.7 
Northern 
Cheyenne 283 39.2 341 44.8 274 10.9 
AP ERE 1,808 26.4 2,878 23.5 2,744 19.2 
Nevada Paiute & 
Shoshone 851 26.9 1,012 16.5 2,318 5.6 
New Apache 
Mexico (Jicarilla) 201 8.4 177 3.5 396 
Apache 
(Mescalero) 190 9.5 244 9.0 186 13.4 
Pueblo 845 28.4 5,536 15.0 4,955 4.5 
1,236 15.4 5,957 9.8 5,537 4.7 
Oregon Warm 
Springs 181 11.0 218 21.0 180 11.1 
Nez Perce & 
Umatilla 150 8.6 294 30.8 298 19.1 
331 9.8 512 25.9 478 16.0 
South 
Dakota Sioux 3,553 17.4 3,818 6.1 2,877 11.0 
Utah Ute 182 39.0 292 38.7 499 18.0 
Washington Spokane 351 20.2 291 10.3 536 5.7 
Dwamish 
(Tulalip) 168 3.§ 376 6.5 440 5.9 
Yakima 306 21.2 427 5.0 446 8.7 
ac 825 14.9 1,094 1,422 6.7 
Wyoming Shoshone & 
Arapaho 392 51.0 460 32.6 348 19.8 
Miscellaneous............ 25,281 22.8 20, 144 20.3 15,395 3.2 
ES 39,231 22.7 49,725 20.2 41,498 7.2 


* Most are selected cases found in special eye clinics. 
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physicians of the U. S. Indian Service, to- all school children were examined ang “ 
gether with the number of cases of tra- an» accurate cross section of the group P 
choma found and the percentage inci- was obtained, whereas in the preschoo| . 
dence for 10 years from the fiscal year and adult group many of the cases were . 


1934 through the fiscal year 1943. During seen only because they were suffering , 
the years of 1937 and 1938, the older from eye disease. The lower incidence 
methods of treattnent were used and the among the school group as compared with 
decrease in the incidence over this 2- the other group is due to the fact tha 
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Fig. 1 (Forster and McGibony). The incidence of trachoma 
among North American Indians. 


year period was very small. In 1939 the former group was under closer medi- — 
sulfonamides were used almost exclu- cal care and was regularly treated. Here 7 
sively. In this 5-year period from 1939 again the dramatic drop in the incidence 


to 1943, the incidence of trachoma fell was observed beginning in 1939 when 
from 20.2 percent in 1939 to approxi- sulfonamides came into general use. of 
mately 7 percent in 1943. The most accurate estimates obtainable the 


Table 4 represents the Indian-school reveal the fact that in the United States 
group and gives a more accurate picture there are, probably, about 125,000 blind 25 
of the incidence of trachoma. Practically persons (less than 20/200 vision) in the 
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country, a rate of about 1 per 1000 total 

pulation. No facts are available to de- 
termine the role of trachoma as a causa- 
tive factor among the general population. 
Gradle reported in 1937 that 7.8 percent 
of 2,713 non-Indian trachoma patients 


TABLE 3 


EXAMINATIONS OF ALL INDIANS MADE BY 
SPECIAL PHYSICIANS 


“Fiscal Year Number Positive Incidence 
Ending July 1 Examined Trachoma percent 


1934 53,792 9,449 17.5 
1935 59,048 10,906 18.6 
1936 61,840 13,079 21.4 
1937 49,681 10,780 21.4 
1938 49,725 10,082 20.2 
1939 54,026 10 ,934 20.2 
1940 64 ,634 10,074 
1941 72,975 7,867 10.7 
1942 49,314 4,068 8.2 
1943 41,498 3,023 7.2 


had vision of less than 20/200 because of 
the disease. 

A survey in 1937, with reports from 
agencies representing 165,555 Indians, re- 
vealed 830 cases of blindness, or 5 per 
1,000 Indians. Of these 830, trachoma was 
given as a causative factor in 412, or 49 
percent, This would indicate that about 


TABLE 4 
EXAMINATION OF SCHOOL CHILDREN 


Fiscal Year Number Positive Incidence 
Ending July 1 Examined Trachoma percent 


1937 39,273 8,978 22.9 
1938 41,685 8,514 20.4 
1939 44 235 8,970 20.3 
1940 53,580 8,379 15.6 
1941 56,794 4,896 8.6 
1942 38,761 2,696 6.9 
1943 34,419 1,859 5.4 


1.5 percent of trachoma cases among 
Indians resulted in blindness. 

In 1942, three years after introduction 
of sulfanilamide medication in trachoma, 
the number of blind Indians was found 
to be 617 in a reporting population of 
253,263, or 2.4 per 1,000 population. 


TRACHOMA 


ETIOLOGY 


Trachoma is an infectious disease 
probably caused by a filtrable virus af- 
fecting the conjunctiva and the cornea 
of the eye, producing pain, lacrimation, 
and photophobia. It is characterized by 
a red and inflamed conjunctiva in which 
follicles or papillary hypertrophy are most 
pronounced in the conjunctiva of the 
upper lid and by the extension of blood 
vessels (pannus) from the upper limbus 
downward into the cornea. This pannus 
is frequently observed only with the aid 
of magnification and illumination, such 
as is possible with the biomicroscope or 
slitlamp. 

The spread of trachoma may be influ- 
enced by many factors, some of which 
are: (1) overcrowding in the home, caus- 
ing too close contact; (2) poor personal 
hygiene, due chiefly to the insufficient 
water supply; (3) lack of protection 
against flies; (4) conjunctival irritation 
due to the exposure to smoke in the home, 
excessive sunlight, sand and dust storms, 
and such factors; (5) the high incidence 
of bacterial infection, which results in a 
discharge from the eyes. 

In a study in 1937 among the White 
Mountain Apache Indians of Arizona,‘ 
it was found that the living conditions 
were primitive. In a group of 68 families 
there were 255 individuals; 63, or 24.7 
percent, showed evidence of active tracho- 
ma. The incidence for preschool children 
was 33.9 percent and for children of 
school age 34.3 percent, indicating that 
trachoma was established in high fre- 
quency prior to school age. There were 
a number of families in the group in 
which neither the mother nor the father 
had trachoma, yet one or more of the 
children were infected. From this study it 
was concluded that trachoma was a dis- 
ease of the family, requiring intimate 
contact for transmission. However, it 
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does not always follow that the disease is 
transferred from the parents to the chil- 
dren and the communicability is not great. 

Braley® found no evidence to incrimi- 
nate the louse as a vector of trachoma 
virus among Apache Indians. 

In 1912 Nicolle, Blaizot, and Cuénod’ 
conducted two experiments, employing 
modified Berkefeld-V filters, with bac- 
teria-free filtrate of trachomatous ma- 
terial. In the first experiment, the bac- 
teria-free filtrate produced clinical tracho- 
ma in a Barbary ape, which in turn was 
transferred to a human eye. In the second 
experiment,‘ experimental trachoma was 
produced in a chimpanzee. 

The work of Thygeson and Proctor® 
with baboons, Thygeson, Proctor and 
Richards® with a human, and Julianelle, 
Morris, and Harrison’® with monkeys 
(Macacus rhesus), confirmed the filtra- 
bility of the agent of trachoma. Thygeson 
and Richards" concluded that the agent 
is filtrable under certain conditions; that 
it has the characteristics of a virus (fil- 
trability, inclusion-body formation, and 
noncultivability on nonliving media) and 
that it is identical with the elementary 
body of Halberstadter and Prowazek.** 
The viruses of inclusion blenorrhea, psit- 
tacosis, lymphogranuloma venereum, and 
trachoma appear to form a transitional 
group between Richettsiae and the typical 
viruses. 


PATHOLOGY 


In the early stages of trachoma there 
is an increase in the number of lympho- 
cytes in the conjunctiva, but as the dis- 
ease progresses these are gradually re- 
placed by plasma cells. Plasma cells are 
seen as round or oval cells with an eccen- 
tric nucleus which resembles the spokes 
of a wheel. Formation of new capillaries 
in the tarsal conjunctiva is observed 
extending toward the surface of the con- 
junctiva, at which point they end in 
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whorls, Cicatrization in the conjunctiy, 
may occur in conditions other than tracho. 
ma, but it is of minor importance in their 
pathology. In trachoma the formation of 
fibroblasts is continuous with the disease 
in all of its stages and is very significant 
This fibroblastic proliferation causes 4 
scarring of the tarsus which results jp 
entropion and xerosis. 

The corneal pathology is of vast im. 
portance in the diagnosis of the disease 
The pannus of trachoma, before the ad- 
vent of the biomicroscope, was considered 
to be an occasional late complication of 
the disease. The slitlamp studies of By. 
sacca,!* Cuénod and Nataf,* Daniley. 
skij,* Dusseldorp,** Howard," Thyge- 
son,'* and others indicates that pannus js 
an integral part of the disease. Cuénod 
and Nataf'* found biomicroscopic signs 
of pannus in the trachomatous eyes of 
children at a time when gross examina- 
tion revealed no changed. Wilson” 
studying only the vascular changes of 
pannus, always found extension of capil- 
lary loops into the cornea. He observed 
that the pannus usually appeared at the 
same time as conjunctival lesions. Busac- 
ca found avascular keratitis in all cases 
of active trachoma that he observed and 
noted that it preceded vascularization of 
the cornea. 

Thygeson,’® in a study of 204 tra- 
chomatous Indian children, found no es- 
sential difference between trachoma of the 
Indian and that of the White. Vascv- 
larization of the cornea in this group ap- 
peared to be an extension of preéxisting 
limbic loops rather than formation of new 
blood vessels. The degree of penetration 
varied from one millimeter to complete 
vascularization of the cornea. 


DIAGNOSIS 


Clinical diagnosis is based upon the 
characteristic appearance of the conjunc 
tiva and the presence of a trachomatous 
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pannus consisting of the extension to 
varying degrees, of the limbal vessel loops 
into the clear portion of the cornea. 

In the differential diagnosis there are 
several diseases which may very easily be 
confused with trachoma : 

Folliculosis is of first importance be- 
cause it is so difficult to distinguish the 
appearance of follicular conjunctivitis 
from trachoma. However, in folliculosis 
no characteristic corneal pathologic 
changes, such as pannus and infiltrates, 
are found. These cases do not respond to 
treatment with sulfanilamide as does 
trachoma, but they do clear up with the 
instillation of 0.25- to 0.5-percent solution 
of zinc sulfate. 

Vernal conjunctivitis is occasionally 
confused with-trachoma, but here the 
characteristic trachomatous corneal 
changes are not present, and the seasonal 
character of the disease is sufficient to 
rule it out. 

Inclusion blennorrhea may be elimi- 
nated because of its tendency to spon- 
taneous cure without treatment and the 
lack of corneal involvement. 

Nutritional disturbances, particularly 
riboflavin deficiency, often produce cor- 
neal vascularity, but are not easily con- 
fused with trachomatous pannus. 


CLASSIFICATION 


The stage of the disease is determined 
by the appearance of the conjunctiva. In 
both the U. S. Indian Service and the 
State of Illinois Trachoma Clinics, the 
following classification is used: 

Code (Type) I. The primary stage of 
trachoma. The conjunctiva may be red- 
dened and somewhat swollen and hyper- 
emic, When the lid is everted, small sub- 
epithelial follicles can be seen under the 
conjunctiva, dotting the surface of the 
tarsus and especially prominent around 
the transitional folds. There is a similar 
appearance, somewhat less marked, in the 
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conjunctiva of the everted lower lid. The 
presence of follicles may be masked by 
the somewhat velvety appearance of the 
conjunctiva, but they can be detected 
when examination is made under magni- 
fication. In order to classify the appear- 
ance as Type I trachoma, there must be 
beginning involvement of the cornea. This 
usually occurs at the upper limbus, in the 
form of a slight advance of the vessels 
beyond the limbus, possibly slight pitting 
of the overlying epithelium, and small 
gray infiltrates in the corneal substance. 
Unless and until these corneal clanges 
make their appearance, the conjunctiva 
above described must be classified as Code 
V (suspicious trachoma) and not Code I. 

Code (Type) II. This type exhibits 
more or less numerous bleblike ex- 
crescences which protrude above the sur- 
face of the rest of the conjunctiva. When 
pressed upon or manipulated, these little 
tumors often rupture easily, and their 
gelatinous contents escape. They are 
usually very prominent in the retrotarsal 
folds and generally fairly well scattered 
over the tarsal mucosa of both lids. In 
some cases, owing to the generalized in- 
filtration, these excrescences or little 
tumors cannot be distinguished. This 
stage also sometimes presents papillary 
hypertrophy to a more“or less marked 
degree, which is often spoken of as the 
raspberrylike process because of the re- 
semblance. The corneal changes are al- 
ways present to a greater or lesser extent. 

Code (Fype) III. The follicles and the 
excrescences seen in Type II have either 
disappeared entirely or are in the process 
of becoming absorbed. The entire con- 
junctiva is somewhat less thickened but 
is more hyperemic. The surface is apt to 
be irregular, owing to the development of 
connective tissue in the conjunctiva. Con- 
traction of the cicatricial tissue of the 
eye tends to produce eversion or inver- 
sion of the lids or other similar sequelae. 
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Code (Type) IV. Healed trachoma. 
The conjunctiva is  cicatrized, both 
macroscopically and microscopically. A 
layer of pannus is to be seen, and various 
scar malformations may be present. No 
active inflammation is visible unless sec- 
ondary infection has taken place. 

Code (Type) V. Any form of con- 
junctivitis which is suspicious of 
trachoma is classified under this code. 


COURSE OF DISEASE 


The onset may be either acute with 
severe subjective symptoms, such as 
photophobia or severe pain, or it may be 
gradual. The disease as seen during the 
first week is characterized by a general- 
ized redness of the bulbar conjunctiva, 
with lacrimation. Occasionally, secretion 
is present, and the lids frequently stick 
together. Photophobia is invariably pres- 
ent. Within one to two weeks from the 
onset, a few tiny white follicles can be 
seen scattered over the tarsal conjunctiva 
in the region of the retrotarsal fold. At 
this time, with the aid of the corneal 
microscope, a beginning extension of the 
blood-vessel loops can be observed, ex- 
tending from the upper part of the limbus 
downward into the cornea. As the disease 
progresses and more follicles are seen 
on the tarsal conjunctiva, there may also 
be seen an extension of the pannus and 
the presence of subepithelial infiltrates, 
especially in the clear part of the cornea 
which is free of blood vessels. 

During the entire course of the disease 
minute punctate epithelial lesions may be 
seen, which stain with fluorescein. This 
description would refer to Code I. It is 
during this stage of the disease that in- 
clusion bodies are found in the epithelial 
scrapings of the conjunctiva more fre- 
quently than in any other stage. As the 
disease progresses the follicles increase 
in number and size. The condition is now 
to be classified as beginning Code II. Dis- 
tinct follicles are difficult to see because 
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of the marked papillary hypertrophy, 
There are several small conjunctival ee. 
vations having irregular surfaces, Siving 
the tarsal conjunctiva a rough appear. 
ance. A further characteristic of this 
stage is the readily distinguishable pan 
nus, which is more easily recognized. The 
subjective symptoms are usually mop 
severe but these vary with each case. 

The next development is the cicatriz. 
tion of the conjunctiva, and it is this 
scarring which forms the basis for the 
classification of Code 11]. The diagnosis 
of trachoma is made simple at this stag 
because of the presence of scar tissue jp 
the form of fine striae covering the hyper. 
trophic conjunctiva. The amount of 
scarring present depends upon the dur 
tion of the disease. The longer the disease 
has existed the more scar tissue is to be 
observed. The pannus in this stage js 
usually increased, and it is possible in 
some cases to see complete vasculariza- 
tion of the cornea. 

Corneal ulcers are a complication and 
are seen somewhat more frequently at 
this than at other stages of the disease, 
The complication of corneal ulcers might 
be a factor in the marked extension of 
vessel loops and the vascularization of 
the cornea. There is more danger of de- 
creased visual acuity from scars resulting 
from corneal ulcers than there is from 
the pannus and corneal infiltrates, which 
to a certain extent clear following treat- 
ment with the sulfonamides. 

The last stage, or Code IV, is the healed 
stage of the disease. Smooth scar tissue 
has replaced the papillary hypertrophy 
and follicles which were present. This 
laying down of scar tissue frequently 
causes deformity of the lids, which mani- 
fest a tendency to curve inward, leading 
to irritation of the cornea by the inverted 
lashes. Deep trachomatous infiltration of 
the upper lid occasionally causes permat 
ent ptosis. Even though the disease i 
clinically arrested, one is still able to se 


il 


evidence of the pannus, which consists of 
atrophic vessels. The use of the biomicro- 
scope iS usually necessary to see the 
remains of the pannus. 

In sulfonamide-treated cases this cica- 
trization, which is so typical in the late 
stages, iS diminished or may be absent if 
the treatment takes place early in the 
course of the disease. 


TREATMENT 


Prior to the introduction of the use 
of the sulfonamides in trachoma by the 
U. S. Indian Service, many different 
kinds of treatment employed the use of 
some agent which would hasten the pro- 
duction of scar tissue. Mechanical meth- 
ods used were scraping of the conjunc- 
tiva with a sharp instrument, brushing 
by means of a toothbrush, expression of 
follicles, and grattage with a piece of 
gauze. Massage of the conjunctiva with 
a cotton applicator soaked in chaulmoogra 
oil or mineral oil was also used. Instilla- 
tion of 4-percent copper-sulfate solution, 
and application of a 1-percent solution of 
silver nitrate, and many other methods 
were used. No one method was satisfac- 
tory, as was evidenced by the multiplicity 
of procedures. 

Following the successes with the use 
of sulfanilamide, reported by Loe?® and 
Boen-Lian,?_ chemotherapy rapidly re- 
placed former methods of treatment in 
the Indian Service. Loe used one-third 
grain of sulfanilamide per pound of body 
weight, administered daily in divided 
doses for one week, then one-quarter 
grain per pound for another two weeks. 
Hirschfelder,22. Richards,2* Forster,?* 
and Thygeson* also reported good results 
from the use of sulfanilamide in the 
treatment of trachoma. 

When sulfonamides were first em- 
ployed in the Indian Service the cases 
were closely observed by hospitalization. 
The visual acuity was tested before and 
after treatment. During the administra- 
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tion of the drug, daily blood studies were 
made together with the examination of 
the urine. Changes in the visual acuity 
were found generally unreliable as a 
check in the progress of the treatment, 
owing to the fact that the examination 
was conducted in a subjective manner 
with the possibility of error. However, 
the acuity of a very large number of pa- 
tients showed rather marked improve- 
ment. When prolonged observation of 
approximately 1,300 cases had uncovered 
few significant changes in the blood it 
was believed that a routine blood exam- 
ination was not necessary, and studies of 
this kind were made of only individual 
cases, Patients were questioned closely 
regarding any symptoms which might be 
attributed to the administration of sul- 
fonamides. If the patient became cyano- 
tic or complained of subjective symptoms, 
the drug was discontinued for a day or 
two and started again after the symptoms 
had subsided. When sulfanilamide was 
given in daily doses of 0.5 gr. per pound 
of body weight, the blood concentration 
was over 5 mg. per 100 c.c. In certain 
cases concentrations of 3 mg. per 100 c.c. 
In certain cases concentrations of 3 mg. 
per 100 c.c. had a definite therapeutic 
effect if used over a period of four to six 
weeks. 

During the past four years over 20,000 
patients have been treated, and of these 
approximately 75 percent were cured with 
one course of treatment. The remaining 
25 percent required a second course of 
treatment, in all probability because of 
inadequate dosage or because the drug 
was not continued long enough. It was 
found that over 90 percent were cured 
with one course of treatment when a 
dosage of 0.5 gr. per pound of body 
weight was administered over a period of 
20 days. 

Inasmuch as the disease is Jocalized 
mainly in the conjunctiva, tarsus, and 
cornea of the eye, local treatment was 
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tried on a group of Indian children in the 
form of a 20-percent sulfanilamide oph- 
thalmic ointment which was used without 
other treatment. The ointment was placed 
in the cul-de-sac and massaged for 10 
minutes, with the lids closed, three times 
a day over a period of two weeks. No 
improvement was observed. Instillation 
of a saturated solution of sulfanilamide 
was used in a group of 15 cases, three 
times daily for a period of one month 
without other treatment, and this group 


also showed no apparent improvement — 


following this course of treatment. 
Busacca* also had no success in the use 
of sulfanilamide locally. Cosgrove*® made 
a preliminary report of possibly promis- 
ing results, using only local therapy, but 
later advised in a personal communication 
that satisfactory results were not ob- 
tained. Loe?’ stated that he had had ex- 
cellent results from the use of very finely 
powdered sulfanilamide applied directly 
to the lower cul-de-sac. About 2 gr. of 
powder is placed in the eye and the lacri- 
mal secretion converts this powder into a 
pastelike roll. This is allowed to remain 
in the eye for 6 to 12 hours. Loe claims 
that trachoma can be arrested in one to 
two months by the use of this method 
only, although it is more effectively used 
in conjunction with oral administration 
of the drug. 

There have not been encouraging re- 
sults from the use of sulfathiazole admin- 
istered either locally or by mouth. How- 
ever, Cosgrove® reported favorably on 
this course of treatment. Although 
trachoma responds to treatment with sev- 
eral of the sulfonamides, sulfanilamide 
is the preferred drug, from the stand- 
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point of efficacy and economy. 

Physicians of the Indian Service fing 
that the Indian seems to tolerate the sy. 
fonamides much better than does the 
Caucasion. At present the use of daily 
doses of from 0.2 to 0.5 gr. sulfanilamide 
per pound of body weight in divided 
doses over a period of from 10 to 20 days 
should be adequate in most cases. 

Because of difficulties in the diagnosis 
of trachoma, cases of folliculosis are o¢- 
casionally included in a group of tracho- 
ma cases. These folliculosis cases show 
slight or no improvement after a course 
of sulfonamide therapy. In the studies 
conducted by the Indian Service any case 
showing only slight improvement after 
a proper course of treatment is seriously 
questioned as to correct diagnosis and is 
considered more likely to be folliculosis 
or another external eye disease. 


CoNCLUSIONS 


1. In a study of trachoma, among the 
North American Indians, it has been 
found that there was only a slight de- 
crease in the incidence of the disease be- 
tween 1912 and 1938, but, following the 
use of the sulfonamides in 1939, there has 
been a marked reduction in the incidence. 

2. Pannus must be present if the diag- 
nosis of trachoma is made. 

3. Local sulfonamide therapy has not 
been encouraging. 

4, Over 90 percent of the patients were 
cured following one course of treatment, 
if an adequate dosage of sulfanilamide 
was employed. 

5. Cases not responding to sulfanila- 
mide therapy are probably not trachoma- 
tous. 
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KENNETH C, Swan, M.D. 
Iowa City, Iowa 


Many highly surface-active compounds 
have been synthesized recently. Even in 
minute concentrations they lower the 
surface tension of water and thereby 
facilitate miscibility of water with water- 
insoluble substances; that is, wetting. 
These wetting agents are widely used as 
substitutes for soap, but also have other 
properties of importance in ophthalmolo- 
gy. Several are strong antiseptics with 
high bactericidal power and reportedly 
low tissue-toxicity consequently, they 
have been used in treatment of external 
ocular infections. The combination of 
detergent and bactericidal action has made 
them particularly useful in preoperative 
preparation of the conjunctiva and the 
skin of the lids, and in sterilization of 
delicate ophthalmic instruments. Also, 
aqueous solutions of wetting agents are 
excellent vehicles for ophthalmic drugs in 
that they inhibit bacterial and fungal 
growth and facilitate absorptiont of 
certain drugs; for example, carbamyl- 
choline chloride.* These agents are also 
used to stabilize emulsions and suspen- 
sions of other ophthalmic drugs; for ex- 
ample, sulfathiazole.® Recently, a new 
class of cycloplegic and mydriatic drugs 
with the properties of wetting agents has 
been synthesized by the writer and Nor- 
man G. White. These new compounds 
are surface-active esters of choline, and 
diethyl-aminoethanol. 


*From the Department of Ophthalmology, 
College of Medicine, State University of Iowa. 
Part of a study being conducted under a grant 
from the ‘John and Mary R. Markle Founda- 
tion. 

+ The facilitation of drug absorption is prob- 
ably due to increased permeability of the 
surface epithelium and improved contact be- 
tween the drug solution and the epithelium. 
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Considering the numerous applications 
of wetting agents to ophthalmic ther. 
peutics and the increasing liability of 
accidental ocular inoculation in the home 
and industry, investigation of the possibl 
toxic effects of wetting agents on fhe 
ocular tissues was considered important 
O’Brien and Swan’ reported that 04 
to 0.05-percent solutions of zephiray 
chloride produced superficial punctate dis. 
turbances of the epithelium. Otherwise, 
the effects of wetting agents have rr 
ceived little attention as factors contribyt. 
ing to irritation and injury either from 
accidental inoculation or after instillation 
of drug solutions into the conjunctiyd 
sac. In fact, manufacturers of wetting 
agents have stressed their low tissue tox- 
icity.” 

Over a period of five years, wetting 
agents were administered by the author 
to hundreds of patients in the Eye Clinic 
of the State University of Iowa. Many 
of these patients received only single in- 
stillations of the drugs, whereas a few 
have received instillations two to four 
times daily for as long as three years 
Tolerance to the drug solutions was de 
termined by repeated examinations of the 
conjunctiva and cornea by slitlamp bio 
microscopy. In addition, patients were 
questioned regarding irritation. The 
studies were made with zephiran, dupon- 
al, phemerol, aerosols, and several other 
wetting agents, including the new clas 
of short-acting cycloplegic and mydriatic 
drugs. 

Strong solutions of wetting agents— 
that is, 0.1-percent zephiran chloride— 
produced a characteristic conjunctival re 
action. Following instillations of a single 
drop (0.50 c.c.) into the conjunctival sa 
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of human volunteers, hyperemia and 
edema of the conjunctiva developed. 
Lacrimation was profuse. Slitlamp ex- 
amination revealed thickening and de- 
creased transparency of the superficial 
layers of the conjunctiva associated with 
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the desquamated epithelium often be- 
came rolled into strands of sufficient size 
and consistence to create a foreign-body 
sensation. 

Characteristic corneal lesions occurred 
also. Within 90 seconds after instillation 


Fig. 1 (Swan). Biomicroscopic appearance of normal conjunctiva: a, after instillation of 0.1- 
percent zephiran; b, the conjunctiva is edematous and hyperemic. 

Fig. 2. Superficial punctate lesions of the corneal epithelium produced by wetting agents. 

Fig. 3. Tremendous edema of rabbit’s cornea 14 hours after injection’ of a wetting agent into 


the anterior chamber. 


marked dilatation of the superficial capil- 
laries (fig. 1). Engorgement of the deeper 
and larger conjunctival vessels followed 
in some individuals. Frequently, actual 
desquamation of the conjunctival epi- 
thelium occurred either as pseudomem- 
branes or as strands or clumps of clear, 
tenacious discharge. In the lower fornix, 


of a drop of 0.l-percent zephiran chlo- 
ride, multiple, punctate, gray areas in the 
corneal epithelium were evident with the 
aid of the biomicroscope (fig. 2). These 
tiny areas gradually became confluent, 
and within 10 minutes could be seen with 
the naked eye as a gray haze in the corneal 
surfaces. Roughening and drying of the 
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epithelium, such as is noted after instilla- 
tions of topical anesthetics, did not occur. 
A similar but much less severe disturb- 
ance of the corneal epithelium was seen 
in the corneas .of several patients who 
had been instilling 0.03- to 0.04-percent 
zephiran solution into their conjunctival 
sacs three to four times daily over periods 
of from two to eight weeks. These pa- 
tients complained of the sensation of sand 
in their eyes. Recovery was rapid in all 
cases. In most, the conjunctiva and cornea 
returned to normal within 12 hours. 
Individuals varied in their sensitivity 
to solutions.of wetting agents; however, 
no evidence of idiosyncrasy was observed 
nor total lack of reactivity in individual 
patients. There was, moreover, some dif- 
ference in the intensity and duration of 
irritation produced by the different wet- 
ting agents, even in solutions having the 
same air-water interfacial tension. The 
surface tension of solutions is not directly 
proportionate to the concentration of the 
wetting agent; therefore, dilution by 
tears and conjunctival secretion does not 
have an equal effect on the surface ac- 
tivity of all wetting agents. However, de- 
termination of the air-water interfacial 
tension provided some index as to wheth- 
er a solution containing a surface-active 
compound would be irritating. When the 
pH of the solution was neutral (pH 6.5 
to 7.5) and the solution isotonic,* concen- 
trations of wetting agents which lowered 
the surface tension at air-water interface 
to less than 37 dynes per centimeter at 25 
degrees and which maintained a surface 
tension below 40 dynes despite dilution 
of several times, were consistently de- 
scribed as irritating although objective 
changes could not always be observed. 
The effects of wetting agents seemed 


*The hydrogen-ion concentrations of the 
various solutions were determined with a glass 
electrode in all instances. Osmotic-pressure 
measurements were made by the vapor-pres- 
sure method. 
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cumulative. A single instillation was Often 
well tolerated whereas a second or third 
instillation at short intervals produced 
discomfort and objective signs of irrit. 
tion. A number of external inflammations 
was observed to be aggravated by to 
frequent instillations of wetting agents 
administered as bactericidal agents, It jg 
important, therefore, to limit the fre. 
quency of administration of Wetting 
agents to a few instillations daily until the 
patient’s tolerance is established. 

The injurious effects of solutions of 
wetting agents instilled into the conjunc. 
tival sac seemed limited to the most super- 
ficial layers of the cornea and conjunc. 
tiva, even when repeated instillations 
were made. One-tenth-percent solutions 
of phemerol and zephiran were instilled 
into the conjunctival sacs of rabbit eyes 
two to three times daily for periods of 
one to three months. The corneal ei- 
thelium became thickened, rough, and 
superficial vascularization developed, but 
no damage to the deeper layers of the 
cornea or. to the intraocular tissues was 
noted by either slitlamp biomicroscopy or 
microscopic study of stained sections, 
Even when undissolved aerosol OT was 
placed directly on the cornea, the inflam- 
matory reaction was limited to the super- 
ficial layers. 

The skin of the lids was less readily 
irritated by wetting agents than was the 
conjunctiva, but even so was more sensi- 
tive than skin elsewhere on the body. Con- 
centrations advocated by the manufac- 
turers for use on the skin occasionally 
produced irritation of the lids. 

It was considered desirable to investi- 
gate the effects of wetting agents on the 
intraocular tissues for several reasons. It 
was thought that because of their adver- 
tised low tissue-toxicity and high bac- 
tericidal action, wetting agents could pos- 
sibly be added to solutions used for irri- 
gation of the anterior chamber to lessen 
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the danger of postoperative infections in 
ophthalmic surgery or to treat anterior- 
segment infections. Also, accidental in- 
traocular inoculation of wetting agents 
might occur in industry or in instances 
where solutions of these agents were care- 
lessly used to prepare the conjunctival 
sac or sterilize instruments for intra- 
ocular surgery. 

To determine the influence of wetting 
agents on the intraocular tissues, the an- 
terior chambers of albino-rabbit eyes were 
irrrigated with 0.68-percent sodium chlo- 
ride containing known concentrations of 
wetting agents. Limbic punctures were 
made with two, sharp 27-gauge needles so 
joined by a syringe system that as aqueous 
was withdrawn into one syringe an equal 
quantity of the test solution was injected 
from the other. By this technique it was 
possible to control the concentration of 
the wetting agent in the anterior chamber 
without incurring the reaction which fol- 
lows emptying of the anterior chamber or 
gross alterations in intraocular pressure. 
Slitlamp studies when sodium fluorescein 
was added either to the test solution or 
injected intravenously indicated that the 
test solutions permeated to all parts of the 
anterior chamber and replaced most of 
the normal aqueous. 

Control injections made with 0.68-per- 
cent sodium chloride were found to create 
a mild iridocyclitis, but after 24 hours 
there was no evidence of inflammation 
provided the iris had not been touched by 
the needles. In contrast, minute concen- 
trations of wetting agents—for example, 
0.025- to 0.050-percent zephiran—resulted 
in a violent reaction in the rabbit eye. 
Slitlamp biomicroscopy revealed a swoll- 
en, gray corneal endothelium and in some 
instances vesicles were observed to form 
and rupture, leaving Descemet’s mem- 
brane exposed. There were marked en- 
gorgement of the iris vessels, edema of 
the iris stroma, and a profuse outpouring 
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of fibrin and protein into the anterior 
chamber. The suture markings on the 
aqueous surface of the lens became 
prominent, but no definite lens opacities 
developed. Within 12 hours, the corneal 
stroma became edematous and the epi- 
thelium bedewed (fig. 3). The acute in- 
flammatory process in the iris usually 
subsided over a period of a few days toa 
week, although in several instances de- 
generation or secondary glaucoma fol- 
lowed. The cornea seldom returned to 
normal and in many instances became 
opaque and vascularized. The reaction in 
the intraocular tissues appeared propor- 
tionate to the concentration of the wetting 
agent in the anterior chamber, for ex- 
ample, concentrations of 0.05-percent 
zephiran or phemerol were almost al- 
ways followed by serious sequelae where- 
as the eye generally recovered from con- 
centrations of 0.01 percent. 


DISCUSSION 


The minimal concentrations of wetting 
agents producing irritation in the con- 
junctival sac are greater than those that 
are effective therapeutically. For exam- 
ple, Allen* found that concentrations of 
0.002-percent zephiran inhibit the res- 
piration of hemolytic staphylococci of 
known ocular pathogenicity* but concen- 
trations as high as 0.025 percent were tol- 
erated in the conjunctival sac. The con- 
centrations necessary to facilitate absorp- 
tion of drugs from the conjunctival sac 
or added to ointments or emulsions to 
produce stability and smooth preparations 
are also less than those producing irrita- 
tion with a single administration. Most 
of the surface-active mydriatic and cy- 
cloplegic drugs developed by Swan and 
White are generally not irritating in 
therapeutic doses. In fact, one of these 


*In combination with inorganic mercurials, 
the minimal effective bactericidal concentration 
of zephiran was found to be even more dilute. 
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new drugs, dibutoline, has been proved 
effective in allaying anterior-segment in- 
flammations.?® 


SUMMARY AND CONCLUSIONS 


Although low tissue-toxicity of wetting 
agents has been stressed in the literature 
and commercial advertisements, these 
surface-active compounds are capable of 
producing reactions in the ocular tissues. 
Surface activity must therefore be added 
to variations in pH and osmotic pressure 
as possible reasons for irritation from 
ophthalmic medicants. The surface ten- 
sion (air-water interface) of a given drug 
solution provides some evidence as to 
whether a wetting agent is present in 
sufficient concentration to produce irri- 
tation in the conjunctival sac. 

In the conjunctiva and corneal epitheli- 
um, wetting agents produce characteristic 
reactions that are greatly increased by 


frequent or prolonged administration, 
Although superficial and transitory, these 
reactions are distressing to patients, For. 
tunately, the concentrations producing jr. 
ritation in the conjunctival sac are ysy. 
ally greater than the minimal effectiye 
therapeutic concentrations, provided the 
solutions are not administered too fre. 
quently. 

Wetting agents injected into the an- 
terior chamber in minute concentrations 
produce violent reactions. The endothelj- 
um of the cornea seems particularly sus. 
ceptible to damage. Care must be taken to 
avoid accidental intraocular introduction 
when these agents are used in sterilization 
of instruments for intraocular surgery, in 
preoperative preparation of the conjunc- 
tival sac, or in treatment of penetrating 
wounds. 

3181 S.W. Marquam Hill Road, 

Portland, Oregon. 
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RECESSION OF THE TROCHLEA FOR REDUCING THE ACTION 
OF THE SUPERIOR OBLIQUE MUSCLE* 


WENDELL L. HUGHES 
Hempstead, New York 


Overaction or spasm of the superior 
oblique muscle is often secondary to a 
congenital paresis or paralysis of the as- 
sociated inferior rectus muscle of the op- 
posite eye. Sometimes, however, no such 
paresis can be demonstrated. The princi- 
pal manifestation is a downshoot of the 
eye when it is rotated into the nasal field 
(nasal rotation is, of course, by the action 
of the medial rectus). This is comparable 
to the upshoot in the nasal field in spasm 
of the inferior oblique muscle. Concern- 
ing the latter condition, whether primary 
or secondary, there is general unanimity 
of opinion that the most satisfactory 
treatment is an operation designed to 
weaken the elevating effect of the over- 
active muscle, such as tenotomy, myec- 
tomy, or recession of the inferior oblique. 

An operation designed to weaken the 
depressing effect of the superior oblique 
muscle when overactive was reported in 
1942.1 Two cases were reported at that 
time. The purpose of the present paper is 
to present further data on six additional 
cases in which the patients have been op- 
erated on since the original presentation. 

The surgical procedure was reported in 
full and illustrated by diagrams and draw- 
ings.1 A skin incision is made down to the 
periosteum in the upper nasal angle of the 
orbit, and the periosteum is incised along 
the orbital margin in the region of the 
trochlea, which is about 0.5 cm. nasal to 
the supraorbital notch. A lacrimal specu- 
lum aids in the exposure and in the con- 
trol of hemorrhage. 

The supratrochlear branch of the 


* Presented at seventy-ninth annual meeting 
of the American Ophthalmological Society at 
Hot Springs, Virginia, June, 1943. 


supraorbital nerve runs above, and the 
infratrochlear branch of the nasociliary 
nerve crosses the orbital margin below, 
the trochlea. Both of these branches are 
usually cut across in making the incision 
down to the bone. 

The periosteum, which, in the region of 
the attachment of the trochlea is densely 
adherent to the bone, is then undermined 
posteriorly on the roof of the orbit in this 
area for a distance of about 1.5 cm. Two 
incisions are carried posteriorly, one from 
each end of the marginal incision in the 
periosteum, to free the three margins of 
the periosteal flap to the anterior free end 
of which the trochlea is attached. The skin 
incision is closed in the usual manner. The 
trochlea can then be pushed posteriorly by 
means of a small, tightly wound roll of 
gauze placed over the wound and held in 
place for two to four days by means of a 
pressure dressing. This pledget is placed 
so as to localize the pressure directly over 
the region of the trochlea, thus aiding in 
its retroplacement. The tension of the 
muscle itself also aids in pulling the unat- 
tached trochlea posteriorly. After two or 
three days only a light dressing is neces- 
sary. 

The recession of the trochlea thus pro- 
duced has a double effect, one on the ten- 
don and one on the muscle itself, each 
contributing to the reduction in the effec- 
tiveness of the action of the superior 
oblique muscle on the eye.* 


*In discussing this procedure privately Dr. 
Smart, U.S.N., suggested that a third reason 
for the reduction in the effectiveness of the 
muscle might be the change in the direction of 
the pull of the tendon in relation to the eye 
effected by the change in position of the troch- 
lea. 
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CASE REPORTS 


Case 1. The first patient was operated 
on in 1935. Report follows: Mr. R. B., 
aged 16 years, since childhood had tilted 
his head, and had diplopia when looking 
to the left and down with the head held 
upright. Pictures taken when he was quite 
young show the head tilt clearly (figs. 1 
and 2). 

Vision was 20/20 with each eye; the 


| 


Figs. 1, 2, 3 (Hughes). Case 1. Fig. 1. Preoperative photograph showing head tilt in very 
early childhood. Fig. 2. Preoperative photograph showing continued head tilt throughout child- 
hood. Fig. 3. Postoperative photograph showing absence of head tilt after surgery, recession of 
the trochlea. 


(cycloplegic) refractive error 
+1.50D. sph. O.U. 

Muscle balance. With the head held up- 
right there was a noncomitant exotropia 
of 8.004, with a somewhat variable right 
hypotropia of 8.004 at 20 feet, and exo- 
tropia of 15.004 and right hypotropia of 
8.004 at 13 inches. Fusion could be at- 
tained by tilting the head down and to the 
left. Diplopia plotting (fig. 4) with the 
head held straight and the left eye fixat- 
ing, showed the right image to be higher 
in the primary position of gaze, with the 
vertical separation of the images increas- 
ing when the eyes looked down and to the 
left. There was gross fusion in other di- 
rections of gaze. 
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Diagnosis. Exotropia (convergence in- 
sufficiency) with overaction of the right 
superior oblique, producing the right 
hypotropia (head upright) and extorsion 
of the right image. 

The operation, previously described, 
was performed, combined with subcon- 
junctival tenotomy of the lateral rectys 
muscle. Two months postoperatively the 
patient reported complete comfort. In di- 


rect gaze the head was held upright; no 
diplopia was present (fig. 3). Esophoria 
of 1.004 at 20 feet and exophoria of 4.004 
at 13 inches were noted. The diplopia 
field showed only a slight elevation of the 
right image with the eyes down and to the 
left (fig. 5). 

Case 2. The patient in this case was 
seen by the present writer in consultation 
and was operated on by Dr. Donald W. 
Bogart. 

Miss E. S., aged 26 years, had a strabis- 
mus of long standing for which she had 
had an operation; she could not read for 
any length of time or do work of any 
type requiring prolonged use of the eyes, 
and noticed diplopia when tired. With the 
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head straight there was a vertical separa- 
tion of images, the right image being 
higher (fig. 9). This could be temporarily 
corrected by tilting the head to the left 
and down. 

Vision was 20/20 with each eye. The 
refractive error was: O.D. +0.75D. sph. 
= —0.87D. cyl. ax. 12°; O.S. +1.50D. 


sph. <= —0.75D. cyl. ax. 175°. 
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although the measurements were not alto- 
gether satisfactory. Diplopia plotting with 
the head held upright was done, showing 
diplopia in all positions of gaze, with the 
right image higher than the left. The 
vertical separation of the images was 
greater with the eyes looking down and 
left (fig. 9). The left was the fixating eye. 
Slight hypotropia in the primary position, 


Figs. 4, 5 
(Hughes). Case 1. 


- . Fig. 4. Preopera- 


tive diplopia plot- 
ting. Fig. 5. Post- 
operative diplopia 
plotting. 


Figs. 6, 7, 8 (Hughes). Case 2. Fig. 6. Preoperative photograph showing vertical deviation 
with head held straight. Fig. 7. Preoperative photograph showing downshoot of right eye on 
looking down and to the left. Fig. 8. Postoperative photograph showing improvemient in posi- 


tion of eyes looking down and to the left after 


Muscle balance. With the head held up- 
right, a noncomitant exotropia of 6.004 
and a variable right hypotropia of 4.004 
to 6.004 was noted at 20 feet, and 2.004 of 
esotropia and 4.00% to 6.004 of right hypo- 
tropia at 13 inches. An extorsion of the 
right image of 12 degrees was found on 
the synoptophore. With the head tilted 
left and down, and with effort, third- 
degree fusion was temporarily possible 
for short periods. Examination for ani- 
seikonia was made and no size difference 
of the retinal images was demonstrable, 


surgery, recession of the trochlea. 


and downshoot on looking nasally, are 
shown in figures 6 and 7. 

Diagnosis. Postoperative convergence 
excess, and overaction of the right supe- 
rior oblique. 

The preoperative diplopia fields are 
shown in figure 9. The right trochlea was 
recessed in the manner described. Post- 
operatively the patient was followed for 
two years, and reported nearly complete 
comfort for the first time in years, being 
able now to carry out normal secretarial 
work. In direct gaze, with the head held 
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upright, there was an exophoria of 10.004 
with 3.00 of left hyperphoria (with the 
Maddox rod over the right eye) present 
at 20 feet, and an exophoria of 5.004 with 
3.00° of left hyperphoria at 13 inches. 
Residual extorsion of the right image of 
3 to 4 degrees was found on using the 
synoptophore. The plotting of the post- 
operative diplopia field is shown in figure 
9. Third-degree fusion could be main- 
tained easily with the head held normally, 
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of 5% years, a more comprehensive ex. 
amination could be carried out. The pa 
tient was nervous, and speech was ih 
hesitant. 

Vision was good with each eye, 20/20, 
and the fusion was normal. 

Muscle balance in the primary POSition 
showed an exophoria of 1.004 for distang. 
and exophoria of 12.00° for near anj 
right hyperphoria of 1.004. In the Primary 
position the eyes were straight, but op 


Figs. 9, 19 
| (Hughes). Case 2 
Fig. 9. Preopers- 


raw 4 tive diplopia plot. 
.2¢eme ting, Fig, 10, Pos. 
operative diplopia 

plotting. 
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and near work could be done for long 
periods. The lack of overaction of the 
right superior oblique is shown in figure 
10. 

The successful result in each of these 
two cases encouraged further trial of the 
procedure. It was subsequently carried 
out in six more cases, the reports of 
which follow: 

CasE 3. Wayne L., aged 9% years, was 
first seen in 1935, at the age of 114 years. 
His mother thought the eyes were crossed. 
Codperation was difficult to achieve, but 
no deviation was noticed. Very little re- 
fractive error was found. Retinoscopy 
showed the following: 


+2.00 +2.25 


O.D. O.S. 


+2.50 +2.75 


90° 95° 
When next seen, in 1939, at the age 


looking to the right, there was a marked 
downshoot of the left eye with defective 
depression of the right eye in its associ- 
ated temporal field. This indicated a pare- 
sis of the right inferior rectus with sec- 
ondary spasm of the left superior oblique. 
There was also defective elevation of the 
left eye in its temporal field with an ex- 
treme upshoot of the right eye in its nasal 
field caused by a congenital paresis of the 
left superior rectus with secondary spasm 
of the right inferior oblique muscle. 

Exercises were prescribed in an at 
tempt to move the eyes with the paretic 
muscles into the fields in which their 
movements were limited. 

The patient was seen at intervals of 2 
few months during which there was 0 
essential change in the condition. In At 
gust, 1942, the complaints were: diff 
culty with reading, slow rate and conf 
sion of letters in small words; diplopia 
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on looking away from the primary posi- 
tion. 

The extraocular rotations were the 
same as in 1939. The patient was left- 
handed and right-eyed. 

On August 19, 1942, a recession of the 
left trochlea and a myectomy of the right 
inferior oblique muscle were performed. 

On December 9, 1942, there was no 
upshoot of the right eye on rotation into 
its nasal field and no downshoot of the left 
eye on nasal rotation. 

Muscle balance tests showed an exo- 
phoria of 6.004 for distance and 10.04 for 
near and left hyperphoria of 10.004. 
There was diplopia which was fairly 
comitant, and fusion was obtained with 
the following presciption: O.D. +0.25D. 
sph. = 20/20; O.S. +0.25D. cyl. ax. 82° 
= 20/20; O.D. 2.00° base up <= 2.004 
base in; O.S. 2.004 base down. 

The patient had been wearing this cor- 
rection for the past two months, and with 
the glasses on there was no diplopia. He 
had shown considerable improvement in 
school and his nerves were much calmer 
and speech better than at any time pre- 
viously. The mother was much pleased 
with the marked change in behavior and 
in the improvement in his school work 
as well as in the appearance of the eyes. 

Case 4. Mr. Charles F., Jr., was first 
seen in September, 1933, at 39 years of 
age. He complained of headaches, and 
extreme divergent strabismus. 

He had worn glasses from early child- 
hood. The left eye became divergent after 
an attack of whooping cough at two 
years of age. Vision of the left eye had 
always been poor. He had had three 
operations for divergent strabismus when 
he was eight and nine years of age. 

Refractive error was: O.D. +0.37D. 
sph. <= —0.62D. cyl. ax. 110° = 20/15; 
O.S. +1.00D. sph. <= —0.62D. cyl. ax. 
75° = 20/25. 


Muscle balance. A marked exotropia 


was present, measuring 47.00‘ for dis- 
tance and 55.00 to 65.004 on fixation at 
33 cm. There was also a left hypotropia 
of 10.004 in the primary position, increas- 
ing in the lower right field to 20.00 to 
30.00°. There was a marked downshoot 
of the left eye on looking to the right. 
Some limitation of motility of the left 
eye nasally due to weakness of the left 
medial rectus was present. 

When next seen in March, 1942, the 
conditions were identical and the patient 
was desirous of having the eyes straight- 
ened. 

A resection of the left medial rectus 
and complete tenotomy of the left lateral 
rectus together with a recession of the 
trochlea of this eye were performed. 

Subsequent to this operation there was 
still some exotropia, which was at times 
an exophoria; with the aid of prisms 
fusion could be obtained, but was main- 
tained with difficulty. Exercises on the 
stereoscope helped only slightly. There 
was an exotropia of 20.004 with a right 
hypertropia of 4.00‘ increasing in the 
upper right field due to overaction of the 
right superior rectus muscle. 

A subconjunctival complete tenotomy 
of the right lateral rectus and a partial 
tenotomy of the right superior rectus were 
performed. 

Following this operation there was a 
residual exophoria of 6.00 and right 
hyperphoria of 2.00 to 3.00°. The patient 
was able to fuse easily with the following 
lenses, which gave him 20/20 vision in 
each eye: O.D. —0.25D. sph. <= +1.00D. 
cyl. ax. 15°; O.S. +0.75D. sph. <= 
+0.50D. cyl. ax. 160°; O.D. 2.00° base 
in < 1.004 base down; O.S. 2.504 base 
in =~ 1.004 base up; add +1.00D. sph. 
for near. 

The hyperexophoria was now comitant. 
Of particular interest for the purpose of 
this paper is the fact that the marked 
downshoot of the left eye on nasal rota- 
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tion was eliminated by the recession of 
the trochlea of this eye. 

Case 5. Theresa G., aged 15 years, 
was first seen at the clinic of the New 
York Eye and Ear Infirmary on No- 
vember 21, 1941. There was a history of 
having had “crossed eyes” since infancy, 
and she would like to have eyes straight- 
ened. Glasses had been worn for many 
years, but they had made no improvement 
in the position of the eyes. 

Muscle balance. Examination revealed 
an esotropia of 40.004 for distance with 
slight increase for near. In the primary 
position there was a right hypertropia of 
3.004 which became a right hypotropia of 
10.004 to 15.004 on looking to the left and 
down, there being a downshoot of the 
right eye in its nasal field. No limitation 
of motility of the left eye could be 
demonstrated. 

Estimation of the refractive error un- 
der cycloplegia showed a hyperopia of 
+2.00D. with corrected vision of 20/30 
in each eye. 

An operation to straighten the eyes 
was decided upon, and a recession of the 
right medial rectus (4 mm.), a resection 
of the right lateral rectus (4 mm.) com- 
bined with a recession of the trochlea of 
the right superior oblique, were carried 
out on February 2, 1942. 

Following these procedures there was 
still an esotropia of 28.004 and a right 
hypertropia in the primary position of 
about the same degree as previously re- 
ported. There was less downshoot of the 
right eye on nasal rotation, but it was 
still present. 

In this case only a partial result (about 
50 percent) was obtained in the correc- 
tion of the horizontal and vertical devia- 
tions. 

Case 6. Miss Jane R. was first seen 
when she was 17 years of age, on April 8, 
1942, with a history of strabismus since 
the age of 20 months. An operation had 
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been performed on each eye five years 
previously, and there had been double 
vision ever since. 

The patient had two sisters, one 13 
years of age, with a convergent strabis. 
mus, and one of 8 years whose eyes were 
said to be straight. 

Vision (with present glasses) was 
20/30+ with the right eye and 20/204 
with the left. 

The result of estimation of error of 
refraction by manifest follows was: OD. 
+2.00D. sph. <= +0.50D. cyl. ax .115° 
= 20/25—; O.S. +2.00D. sph. = 
+0.50D. cyl. ax. 60° = 20/15. 

On accommodation the patient read 
0.5 mm. type (punctum proximum 120 
mm.) with each eye. Under cycloplegia an 
additional 1.00D. of hyperopia was un- 
covered. There was anomalous retinal 
correspondence. Subjective tests with the 
Maddox rod revealed a diplopia neutral- 
ized by about 8.004 base out, while alter- 
nate cover test in the primary position 
showed an esotropia of 15.004 for dis- 
tance and 20.004 for. near with a variable 
right hypotropia. On looking to the right 
the esotropia increased while on looking 
to the left there was an exotropia, due 
apparently to contracture of the right 
medial rectus muscle. There was a right 
hypotropia which increased markedly on 
looking to the left, denoting overaction of 
the right superior oblique. There was pos- 
sibly a slight limitation of elevation nasal- 
ly of each eye. No limitation of motility 
of the left eye was demonstrated on look- 
ing down in either the nasal or the tem- 
poral field. 

Measurements for aniseikonia were at- 
tempted, but could not be accurately car- 
ried out on account of the defective fu- 
sion. 

On January 14, 1943, a partial tenot- 
omy of the right medial rectus and a re- 
cession of the right trochlea were per- 
formed. On March 31, 1943, there was 
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till an esotropia of 12.00 for distance 
and 14.00° for near without correcting 
lenses. With glasses on the patient had 
4 slight exotropia for distance and an 
esotropia of 8.00“ for near. She said she 
had been able to carry on with her col- 
lege studies much better than previously. 
There was still only very rudimentary 
fusion demonstrable on stimulation on the 
synoptoscope. There was still some down- 
ward deviation of the right eye in its 
nasal field. Anesthesia in the right brow 
region was due to accidental severance 
of the supraorbital nerve. 

Case 7. Marilyn V., was six years of 
age when first seen on February 4, 1941. 
The history related that the eyes had been 
crossed since the child was two years of 
age. The mother thought it was less 
noticeable now than formerly. 

Vision was 20/30 with the right eye and 
20/100 with the left, and was unimproved 
by lenses. She could read 0.5-mm. type 
with the right eye and 4.2-mm. type with 
the left. There was an esotropia of 22.00“ 
for distance and for near with no vertical 
deviation in the primary position. On the 
synoptoscope no fusion could be demon- 
strated, the left image being suppressed. 

Retinoscopy under three drops of ho- 
matropine hydrobromide 5 percent was as 
follows : 


+2.50 
O.D. +3.00 OS. 
105° 


The media and fundi were negative. At- 
ropine sulphate 1 percent to be used once 
daily and a plano lens were prescribed for 
the right eye, with the following lens for 
the left: +0.25D. sph. <= +1.25D. cyl. 
ax. 115°. An occluder was also given for 
the right eye to be worn eight hours daily. 

Three months later, May 13, 1941, the 
vision with the glasses as prescribed was 
18/200 with the right eye (atropine) and 


+2.25 
+3.50 
118° 


20/25 + with the left. A prescription was 
given for the right lens, +0.75D. sph. <= 
+0.50D. cyl. ax. 95° to replace the plano 
lens. The amount of deviation was un- 
changed but the child was now fixating 
with the left eye. 

Two months later, July 1, 1941, the vi- 
sion was 20/20 with each eye when cor- 
recting lenses were worn. No change was 
made in the lenses and the atropine was 
discontinued. When the patient was seen 
on April 6, 1942, the vision was 20/50 with 
the right eye and 20/20 with the left. 

Atropine (without occlusion) was pre- 
scribed for the left eye, and two months 
later the corrected vision was again 20/20 
with each eye. Rudimentary fusion was 
demonstrable, diplopia was demonstrable 
with a red glass over one eye with super- 
imposition of the images in the synopto- 
scope at the objective angle. 

The esotropia was the same as before 
and a left hypertropia of 2.00° was de- 
tected for distance, but none at near range. 
In August, 1942, a left hypertropia of 
2.004 for distance and 4.004 for near was 
elicited. There was a definite downshoot of 
the right eye as it was rotated into the 
nasal field, with no demonstrable limita- 
tion of motility of the left eye. An opera- 
tion to correct the deviation was advised 
in August, 1942, but was not carried out. 
When next seen in January, 1943, the best 
vision obtainable with the left eye was 
20/40. 

Atropine drops daily were ordered for 
the right eye with a plano lens, and two 
months later the vision of the left eye was 
again 20/20. 

On March 11, 1943, a recession of the 
left medial rectus of 4 mm. and a recession 
of the right trochlea were performed. 

On April 6, 1943, fusion was difficult 
to obtain, but at the deviation the patient 
could superimpose images. There was an 
esotropia of 10.004 to 12.004, with a right 
hypertropia of 2.004 to 3.004. The devia- 
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tion was almost entirely comitant with a 
possible slight downshoot of the right eye 
still remaining in extreme rotation down 
and nasally. 

Estimation of the error of refraction 
under cyclopegia revealed: O.D. +0.37D. 
sph. == +1.00D. cyl. ax. 78° = 20/20; 
O.S. +1.00D. sph. <= +1.50D. cyl. ax. 
110° = 20/20-. 

The improvement in the downshoot on 
nasal rotation in this case as a result of the 
recession of the right trochlea was be- 
tween 75 to 80 percent. 

Case 8. Mrs. John S., 24 years of age, 
was first seen on March 12, 1943, when 
she complained of a pulling sensation in 
the left eye. 

The vision of the right eye was 20/15 
and of the left was 20/100 unimproved 
with lenses. Test of accommodation re- 
vealed ability to read 0.35-mm. type with 
the right eye and 2.08-mm. type with the 
left eye, with a punctum proximum 120 
mm. with each eye. , 

Estimation of the error of refraction 
by manifest and under a cycloplegic re- 
vealed the following: O.D. +0.50D. sph. 
= 20/15; O.S. +0.75D. sph. <= +1.25D, 
cyl. ax. 70° = 20/100. 

There was an esotropia of 20.004 for 
distance and 35.004 for near with a right 
hypotropia of 10.004 in the primary po- 
sition. With her glasses (which agreed 
with the above measurements) there was 
very little change in the deviation, but un- 
der cycloplegia the esotropia increased to 
40.004 and 60.004 for distance and near, 
respectively. On rotation to the left the 
right hypotropia became much more 
marked when she fixated with the left 
eye. There was a suggestion of weakness 
of the left inferior rectus muscle with a 
definite downshoot of the right eye in its 
nasal field. 

The patient was very anxious to have 
the eyes straightened surgically. On March 
16, 1943, a recession of the left medial 
rectus of 4 mm., a resection of the left 
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lateral rectus of 8 mm., and a recession 
of the trochlea of the right eye were per- 
formed. 

On April 23, 1943, the measurements 
for the extraocular muscles revealed an 
esotropia of 5.00* for distance and 0,0 
for near, with a left hypertropia of 1,994 
with no change in any of the cardinal po- 
sitions of gaze. 

When she had been back at work fo; 
four and a half months the favorable re. 
sult was still maintained.* 


DIscUSSION 


A simple method of reducing the de. 
pressing effect of the superior oblique 
muscle has been described. Experience 
with a series of eight cases demonstrates 
that the results are favorable and com- 
plications are practically non-existent. 

There is some temporary anesthesia in 
the area of distribution of the supratroch- 
lear and infratrochlear nerves, and oc- 
casionally over the area supplied by the 
supraorbital branch of the ophthalmic di- 
vision of the trigeminal nerve, if this nerve 
should be severed accidentally while in- 
cising the periosteum along the orbital 
margin. 

It is barely possible that if the roof of 
the orbit were very thin it might be injured 
or perforated when the periosteum is being 
elevated. With moderate care and skill this 
should, of course, never occur, since the 
cnly place where the periosteum is very 
adherent is at the point of attachment of 
the trochlea, near the orbital margin where 
the bone is quite thick. It is theoretically 
possible that a complete paralysis of the 
superior oblique might result, but in none 
of the cases has this occurred. In some of 
the cases only a partial correction was ob- 
tained. 

The question of injury to the eye from 
a pressure dressing for two to four days 


*The patient was seen again in July, 1944, 
and the findings were the same as in April, 1943. 
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has been suggested.® The same amount of 
pressure is used for a short period as is 
ordinarily used in most plastic cases in- 
yolving the lids for a much longer period 
with no eye damage. In fact the pressure 
is particularly applied over the region of 
the trochlea rather than over the entire 
eye in this dressing. It is conceivable that 
extreme pressure might injure the eye, 
but with ordinary care no damage can re- 
sult in the short period of two to’ four 
days in which the pressure is necessary. 
The hemorrhage that occurs during the 
first part of the incision down to the 
periosteum is usually profuse and must 
be controlled before proceeding to the 
periosteal incision. It is frequently neces- 
sary to use ties for the vessels in this 
vascular region. 

The cases must, of course, be carefully 
chosen and the operation performed only 
in those in which the overaction of the 
superior oblique is quite definite. 


SUMMARY 


Further experience with the recession 
of the trochlea in six more cases of over- 
action of the superior oblique is re- 
ported—eight cases in all. In several of 
the cases the results were marked whereas 
in three of the cases there was 50- to 75- 
percent reduction of the downshoot due to 
overaction of the muscle. 

The procedure recommended is simple, 
effective, and safe, and can be done under 
general or local anesthesia. By placing 
the trochlea more posteriorly the effec- 
tiveness of the contracting muscle is re- 
duced by relaxing it, and, by bringing 
this point from which the tendon acts 
more posteriorly and therefore toward the 
insertion of the tendon on the eye, the pull 


RECESSION OF THE TROCHLEA 1131 


is lessened by relaxation of the tendinous 
portion as well. 

There is, therefore, a double effect pro- 
duced by relocation of the trochlea, one 
on the muscle and the other on the ten- 
don (see footnote on page 1123). The nor- 
mal tonicity of the muscle belly aids in 
pulling the trochlea backward, and it is 
held there by the pressure from in front. 

An operation to advance the associated 
inferior rectus muscle has been regarded 
as the operation of choice in cases of 
superior-oblique spasm especially when 
associated with a demonstrable paresis of 
the former muscle. This, in my hands, 
has left much to be desired, since the main 
abnormality in motility in most of the 
cases above reported was the marked 
downshoot on nasal rotation. In only a 
few of the cases was any limitation of de- 
pression in the field of action of the asso- 
ciated inferior rectus demonstrable. In 
some cases the spasm may have been 
primary rather than secondary. 

It was evident that some procedure to 
weaken the action of the overactive su- 
perior oblique similar to the operation to 
weaken the overactive inferior oblique in 
cases of spasm of this muscle would be 
the logical procedure. It is felt that the 
results have justified this assumption that 
the relocation of the trochlea would 
eliminate most, if not all, of the excessive 
downshoot in these cases, and this proced- 
ure is recommended for further study in 
carefully chosen cases of spasm of the 
superior oblique muscle. 

It also becomes evident that the effect 
of the superior oblique muscle could be 
increased by advancing the position of the 
trochlea. 

131 Fulton Avenue. 
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REPORT OF TWO CASES 


DuPont Guerry, III, M.D. 
New York 


Owing to the comparative rarity of the 
condition known as congenital retinal 
folds and the fact that they are not infre- 
quently confused with remnants of the 
hyaloid system, it was thought worthwhile 
to report two cases seen during the past 
16 months at the Institute of Ophthal- 
mology. 

A congenital retinal fold, or ablatio 
falciformis congenita, is characterized by 
the appearance in the fundus of a band 
of grayish-white tissue extending from 
the disc outward to the periphery. Blood 
vessels accompany the fold and are often 
closely intermingled with its substance. 
As a rule the fold extends to the poste- 
rior surface of the lens, which shows sub- 
capsular cataractous changes in the af- 
fected region. Usually the fold is seen 
bilaterally, it being symmetrically dis- 
posed, and although any meridian may be 
involved, by far the greater number are 
found to extend inferotemporally. 

The condition was first reported by 
Sulzer,’ in 1888, and since that time some 
39 additional cases have appeared in the 
literature. To Mann? and Weve’ goes the 
credit for establishing congenital retinal 
folds as a nosologic entity, and it was 
the latter who showed that the condition ® 
has a definite familial propensity. In the? 
papers of these authors as well as in 
those of Theodore and Ziporkes* and of 
Gartner,’ excellent reviews of the litera- 
ture are to be found. 

In those cases which have been exam- 
ined pathologically, the fold has been com- 


*From the Department of Ophthalmology, 
Columbia University College of Physicians and 
Surgeons, and the Institute of Ophthalmology, 
Presbyterian Hospital, New York City. 
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posed of a reduplication of retinal eb. 
ments, but the pigment epithelium is 
spared. Rosettes are frequently present, 
and there is, as a rule, imperfect differen. 
tiation of the retinal layers. Usually, the 
hyaloid artery, either the principal trunk 
or one of the vasae hyaloideae propriae 
is attached to the fold or else embedde/ 
firmly in its substance. The poor differen. 
tiation of the retinal tissue is not confined 
to the region of the fold alone, but the 
entire retina is involved, thus indicating 
a growth disturbance in which the inner 
layer of the optic cup in its entirety is af- 
fected. 

The mechanism of production of con- 
genital retinal folds has not been con- 
pletely elucidated, but Mann? has givena 
plausible explanation which has seen wide 
acceptance, She believes that at about the 
13-mm. stage the vascular primary vitre- 
ous becomes adherent to a portion of the 
inner layer of the optic cup. As second- 
ary vitreous forms, it tends to compress 
and isolate the primary vitreous. This 
occurs everywhere but in the region 
where the adhesion has taken place, and 
here the retina becomes tented and rolled 
up to make the definitive fold. Thus the 
fold may be found in any meridian and 
is not necessarily limited to the region of 
the fetal fissure. No cogent reason is 
given to explain the fact that the great 
majority of cases involve the inferotem- 
poral quadrant. 


CASE REPORTS 


Case 1. L. E. T., a 4-year-old white 
boy, was admitted to Babies Hospital in 
July, 1942, for evaluation of “strabismus 
and mental status.” Birth had been nor- 


mal, without trauma. There was no his- 
tory of convulsions. Development had 
been considerably retarded, and when the 
child failed to talk by the age of 2Y% 
years, feeblemindedness was suspected. A 
convergent squint had been present since 
the age of two months, and glasses, which 
the patient had refused to wear, were 
prescribed at the age of two years. There 
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were negative except for nystagmus and 
convergent strabismus. Neurologic ex- 
amination revealed nothing of interest 
other than the obvious mental deficiency. 
Skull X-ray studies were negative. A 
summary of the psychometric examina- 
tion was as follows: I.Q. of 56 according 
to the Stanford-Benet (form L) test and 
a mental age of 2 years and 4 months; 


Fig. 1 (Guerry). Congenital fold of the retina, O.D. 


were no other siblings. The family his- 
tory was essentially negative except for 
the fact that the father had suffered from 
acute choroiditis in the right eye some 
eight years before. 

At the time of admission the patient 
was found to be a mentally defective 
male who constantly demonstrated echo- 
lalia and echopraxia. His posture was 
poor, his body dirty, and from his open 
mouth saliva drooled continuously. The 
head measured 48.25 cm. and the sutures 
and fontanelles were closed. 

The results of physical examination 


the mental age according to the Merrill- 
Palmer Performance test was 1 year, 7 
months. The electroencephalogram was 
normal, and all laboratory findings were 
within normal limits. 

The patient was transferred to the In- 
stitute of Ophthalmology for further 
study. The visual acuity could not be de- 
termined because of the mental deficiency, 
but the patient appeared to see objects 1 
cm. in diameter which were held 8 to 10 
cm. from his eyes. A convergent squint 
of 30 degrees was present. The patient 
was unable to fixate with either eye, and 
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constant nystagmoid movements of 
searching character were present. The 
pupils were regular and equal and reacted 
promptly to light. When atropine was 
instilled the pupils dilated poorly because 
of the presence of congenital pupillary 
membranes of rather marked extent, but 
with the patient under ether a good view 
of the ocular fundi was obtained. 

In the right eye, extending from the 
disc downward and temporally at the 8- 
o’clock position was a large grayish-white 
band with vessels entwined about its sur- 
face. This appeared to involve the macu- 
lar region and extended peripheralward 
to the temporal aspect of the lens. The 
lens in that region showed peculiar fibril- 
lary subcapsular cataractous changes. The 
disc itself was pale and elongated. The 
details of the remainder of the fundus 
were poorly seen, but the most distinct 
image was obtained with a —10D. sphere. 
A much clearer conception of the appear- 
ance of the fundus and lens is gathered 
from the artist’s drawing (fig. 1). 

When examination of the fundus of 
the left eye was carried out, an identical 
picture presented itself. 

The fundi of both parents were then 
examined. No evidence of congenital 
folds with either definitive or of the 
“forme fruste” type was found. The only 
pathologic change noted was an area of 
old choroiditis up and temporally in the 
father’s eye; and in the same eye two 
vitreous detachments were seen, one of 
annular shape in the region of the disc 
(so-called area of martegiani) and the 
other of irregular shape and situated at 
the temporal edge of the area of choroidi- 
tis. 

The diagnosis of bilateral congenital 
folds of the retina was made. 


Case 2. R. R., a 6%-month-old white 
female infant, a private patient of Dr. 
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Maynard Wheeler, was admitted to the 
Institute of Ophthalmology, in October, 
1943, for examination of the ocular fund; 
under ether. At the time of birth a ptosis 
of the left lid was noted, but this djs. 
appeared after six weeks. The left eye 
was then found to turn inward, and the 
infant did not appear to see with either 
eye. 

At the time of admission, physical ex. 
amination revealed no abnormalities, The 
eyes of the infant failed to follow a light, 
and wandering nystagmus was present, 
The pupil of the left eye did not react to 
light, while that of the right eye reacted 
but sluggishly. The anterior chambers 
were somewhat shallow. 

Under ether, and with the pupils mod- 
erately dilated with atropine, examination 
of the fundi was carried out. In the right 
eye a dense gray band was found to ex- 
tend downward and temporally to the 
posterior surface of the lens, which ap- 
peared cataractous in that region. Blood 
vessels were seen over the surface of the 
fold. The remainder of the fundus ap- 
peared to be slightly pale and granular, 
The appearance was similar to that seen 
in case l. 


When the fundus of the left eye was | 


examined the retina was found to be con- 
pletely detached and markedly elevated. 
No holes were seen nor was there any 
evidence of a congenital fold. Transil- 
lumination was negative. 

The diagnosis of congenital retinal 
fold in the right eye and congenital ret- 
inal detachment in the left eye was made. 


DISCUSSION 


The first case is primarily of interest in 
that the congenital folds were found in 
an individual with an obvious mental 
deficiency. The only other case in which 
the two conditions were associated was 
reported by Gartner.’ In his case micro- 
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cephaly, microcrania, and subnormal men- 
tality were present together with the con- 
genital retinal folds. . 

The second case lends weight to 
Weve’s conjecture that congenital retinal 
folds are closely related to congenital 
retinal detachments, and that the same 
mechanism is operative in each instance. 
He mentions the frequent association of 
these two conditions in members of the 
same family, but in no case did he find a 
fold in one eye associated with a detach- 
ment in the other. 

In one case reported by Mann,? a par- 
tial congenital detachment below was as- 
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sociated with a congenital retinal fold in 
the same eye, but she, like Weve,’ did 
not report the condition as occurring si- 
multaneously in opposite eyes. This sec- 
ond case, therefore, appears to be the first 
such reported of a congenital retinal fold 
occurring in one eye and associated with 
a congenital detachment of the retina in 
the fellow eye. 


SUMMARY 


Two cases of congenital retinal folds 
are reported, one associated with feeble- 
mindedness and the other with a con- 
genital detachment of the retina. 
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DIVERGENCE EXCESS CONSIDERED AS AN ANOMALY OF THE 
POSTURAL TONUS OF THE MUSCULAR APPARATUS* 


ApoLPH Posner, Capt. (MC), A.U.S. 
Washington, D.C. 


For the past several years the author 
has been interested in divergence excess 
because of certain clinical features that 
do not seem to fit in with the prevailing 
theories regarding its pathogenesis. These 
discrepancies were brought dramatically 
to the fore in a patient who came under 
cbservation recently and who exhibited a 
combination of esophoria and exophoria, 
both of which were present on distance 
fixation. 

The left eye, which diverges behind the 
screen, turns medially on shifting the 
screen to the right eye. When, however, 
the screen is moved from the right eye to 
the left, the right eye turns laterally, in- 
stead of medially as would be expected. 
When neither eye is screened the eyes are 
in perfect parallelism. Since both ex- 
ophoria and esophoria are binocular 
functions, it is difficult to see how they 
can exist side by side in the same case. 

Obviously, one must be dealing with 
two distinctly separate mechanisms, or 
mechanisms that are not mutually com- 
pensatory. If the esophoria is to represent 
a convergence excess, then the exophoria 
cannot be regarded as a divergence ex- 
cess in an analogous sense, since in that 
case the two would neutralize each other 
and the resultant would be their algebraic 
sum. 

Observation of the movements of each 
eye behind the screen helped to explain 
the apparent discrepancies noted in this 
case. When the screen was shifted from 
the left to the right eye, the latter at first 
made a diverging movement which in re- 
ality was a conjugate movement to the 
right along with the left eye; an instant 


*Read before the New York Society for 
Clinical Ophthalmology, February, 7, 1944. 
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later it turned medially into a position 
of esophoria (see case report). 

This case also illustrates the view | 
held by the author, that the tests for mus. 
cle balance which require the occlusion 
of one eye, or the suspension of fusion 
through other means, introduce artifacts 
into the clinical picture. One should, 
therefore, guard against relying too much 
on these tests for the diagnosis and op- 
tical correction of heterophorias. The 
longer the occlusion of one eye is main- 
tained, the more apt is one to find hetero- 
phorias where none exist under physio- 
logic conditions. Marlow, who originally 
advocated the prolonged occlusion test! 
(1924) for uncovering latent deviations, 
recently? (1938) admitted that he was in 
reality producing artifacts that have no 
relation to the normal physiology of the 
eyes. For instance, he found that after 
the occlusion test only 3.4 percent of the 
700 patients tested had orthophoria, 
while 78 percent had exophoria. 

The paradoxical behavior of the eyes in 
the aforementioned case has served asa 
stimulus for undertaking a critical in- 
quiry into the various explanations of- 
fered for the physiologic processes in- 
volved in divergence excess. 


CRITIQUE OF PREVAILING THEORIES 


In his epoch-making work on the classi- 
fication of the motor anomalies of the 
eyes, Duane® introduced the term “diver- 
gence excess” to designate a certain type 
of exophoria as differentiated from con- 
vergence insufficiency. The diagnostic 
criteria set down by Duane served to cit- 
cumscribe this condition as a clinical en- 
tity differing in certain fundamental 
respects from the other heterophorias. 
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Duane defined divergence excess as fol- 
lows: Exophoria for distance is usually 
marked (more than 44). Conjugate lat- 
eral movements are normal. Prism ab- 
duction is greater than 94, Prism adduc- 
tion is normal (greater than 154). Occa- 
sionally, spontaneous crossed diplopia is 
observed. Exophoria for near is decid- 
edly less than for distance. Near point 
of convergence is normal (less than 9 
cm.). Symptoms are slight, except when 
convergence insufficiency is also present. 

Duane’s approach is invaluable from 
4 didactic point of view, since it has 
brought order into a phase of ophthal- 
mology which was, and still is, poorly 
understood. However, it is apparent that 
such a classification, based as it is on the 
results of several arbitrarily chosen tests, 
is not adequate for delimiting neuro- 
ophthalmologic entities. Unfortunately, 
the followers of Duane have tacitly ac- 
cepted the term “divergence excess” in 
its literal meaning. This laxity in termi- 
nology has led to polemics between the 
American and European schools, the lat- 
ter preéminently represented by Biel- 
schowsky. 

Haessler* sums up the present state of 
knowledge by admitting that the essential 
nature of divergence excess is not clear- 
ly understood. Referring to Duane’s 
schematized concept he voices the admoni- 
tion that “the geometric explanations and 
constructions must be accepted with 
great caution.” 

To illustrate the wide discrepancy that 
exists between the two schools one need 
but compare their respective estimates of 
the incidence of divergence excess. 
Berens, Hardy, and Stark® found this 
anomaly in 1 to 2 percent of an unselected 
group of patients, whereas Bielschowsky® 
stated that he has seen but one case in 50 
years of practice. Dunnington’ took an 
intermediary stand, claiming that some 
of the cases included by Berens et al. 
have too much exophoria at the near 


DIVERGENCE EXCESS 1137 


point, and that therefore their estimate is 
too high. He required the exophoria for 
near not to exceed 44. Needless to say, he 
is still at variance with Bielschowsky, who 
reserved this diagnosis for a case in which 
unequivocal evidence is given of excessive 
innervation of the center for divergence. 

Bielschowsky’s case was that of a 
psychoneurotic young woman suffering 
from a high degree of myopia. Under 
atropine cycloplegia the myopia disap- 
peared entirely, while at the same time 
the eyes changed from parallelism to a 
divergent strabismus. Obviously, the eyes 
had been maintained in a parallel posi- 
tion by virtue of a convergence spasm 
that was accompanied by a spasm of ac- 
commodation, resulting in a functional 
myopia. The fact that an excessive con- 
vergence innervation was required to 
overcome the divergent strabismus led 
Bielschowsky to the assumption that the 
primary affection was a_ divergence 
spasm, On the basis of this one case he 
formulated the general rule that the diag- 
nosis of divergence excess is justified 
only if a convergence innervation is 
brought into play to overcome the diverg- 
ence, as evidenced by the accommodation 
that invariably accompanies it. This 
method of reasoning is open to several 
objections. In the first place, it is not safe 
to generalize from a single case, especially 
since the presence of a psychoneurosis 
renders the case atypical. Secondly, the 
instillation of atropine affects neither the 
accommodation center nor the conver- 
gence center, but merely paralyzes the 
myoneural junctions of the ciliary muscle. 
Finally, if it is justified to draw an 
analogy from the mechanism of conver- 
gence, it may be assumed that the diver- 
gence center can be stimulated as well as 
inhibited through its intrinsic activity, 
without having to call upon the conver- 
gence center for help. 

Bruce® may have sensed the flaws in 
Bielschowsky’s argument when he dis- 
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missed it with the abrupt remark that “if 
a patient has excessive divergence he has 
divergence excess”; however, he failed 
to elucidate his own point of view. In 
fact, all evidence offered in support of the 
theory that Duane’s divergence excess is 
a true stimulation of the divergence cen- 
ter is unconvincing. The function of di- 
vergence is rudimentary in man and is not 
subject to voluntary control. Dunnington 
regards it as the “power” used only to 
maintain parallelism. It is difficult to rec- 
oncile these facts with the high degrees of 
divergent strabismus observed in these 
cases, and‘ the ease with which the devia- 
tion can be overcome by the mere shift 
to near fixation or even by thé simple ex- 
pedient of focusing one’s attention on the 
distant object. Moreover, the absence of 
diplopia (except for a fleeting moment in 
some cases) is indicative of a congenital 
anomaly rather than a pathologic dis- 
turbance of the central nervous system. 
There is no evidence to support the view 
that active convergence plays any part in 
the change from divergence to parallel- 
ism ; for during this change the size of the 
pupils remains the same, the visual acuity 
for distance is not impaired, and the in- 
terposition of any concave lens reduces 
vision rather than improves it. 

To summarize what has been said thus 
far, divergence excess as defined by 
Duane represents a distinct clinical en- 
tity. Its incidence is sufficiently frequent 
to render it deserving of careful consid- 
eration by the ophthalmologist. Its patho- 
genesis has not been adequately elucidated 
thus far. It appears to have been reason- 
ably well established that the anomaly is 
not caused by an excessive innervation of 
the divergence center. 


THE CONCEPT OF THE “POSITION 
OF REsT” 


Bielschowsky expressed the view that 
divergence excess is due to an anomalous 
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position of rest. In determining this po. 
sition, he assigned prime importance to 
the anatomic arrangement of fascige and 
ligaments. Yet he spoke of a “relative 
position of rest, which implies a gq 


‘pendence upon other than anatomic fac- 


tors. Since this term, too, is used rather 
loosely, it would seem proper to reyiey 
some of the neurophysiologic Principles 
underlying the concept of the position 
of rest. 

The position that the eyes assume whe 
at rest depends to a large extent on whic 
portion of the central nervous system 
happens to play the dominant role at the 
time. Thus, in sleep, when the cerebrj 
cortex is inhibited, the eyes assume the 
position of divergence and upward rota. 
tion. In the waking state, too, partial de. 
cerebration is a common experience, as jn 
daydreaming, or as in the startle phe- 
nomenon (Rosett®). As a matter of fact, 
there is a characteristic “position of rest” 
for each state of activity of the central 
nervous system. The change from the 
sleeping to the waking state brings the 
fixation reflex into the picture, while a 
still higher level of cortical control js 
associated with the functions of con 
vergence and fusion. Obviously any of 
these positions represents a definite pos- 
tural-tonus adjustment of the muscular 
apparatus of the eyes, and it is wrong to 
consider any one of these as the position 
of rest to the exclusion of the others. 
Only the cadaveric position can be re 
garded as dependent exclusively on ana 
tomic factors. 

The position of rest generally referred 
to by ophthalmologists and the one most 
easily approximated under the condition 
of clinical tests is the fusion-free pos 
tion. It represents the posture prevailing 
when fixation alone is exercised. Fixation 
is maintained reflexly as long as visual 
stimuli are transmitted to the brain, but 
its reflex arc probably passes subcortical 
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lv. It is only when a change of fixation is 


involved that the cortical function comes 


into play. 
The attention-mechanism seems to play 


the determining role in placing fixation 
under cortical control. Many patients 
with divergence excess, for example, are 
able to inhibit the deviation on fixating an 
object 5 to 6 feet away, and in some cases 
even at 20 feet, provided they concentrate 
their attention on the fixation-object. For 
this reason, a test chart or a similar 
attention-provoking object offers a more 
optimal stimulus than the customary mus- 
cle light. 

The position associated with reflex 
fixation thus represents not a position of 
rest, but rather that state of postural tonus 
which is under the least amount of cor- 
tical control, and yet lends itself to quanti- 
tative clinical comparison. 

The complicated nature of the fixation 
process has been aptly demonstrated by 
Gordon Holmes” in a study of the eye 
movements in cases of pseudobulbar 
palsy, in which the cortical control of 
the cranial nerves is absent. These pa- 
tients cannot shift fixation from one ob- 
ject to another voluntarily ; yet their eyes 
may be made to turn in any direction by 
either moving the fixation object slowly 
or by rotating the head passively while 
fixation is being maintained. It seems as 
though the eyes are held in a state of 
obligatory reflex fixation. An inhibitory 
stimulus from the cortex is required to 
suspend the prevailing fixation long 
enough to allow it to shift in response to 
a visual stimulus impinging on a periph- 
eral portion of the retina. 

The tonus-regulating role that is played 
by the fixation mechanism and by the 
higher cortical centers has not received 
sufficient emphasis in ophthalmologic 
literature, attention being focused prin- 
cipally on the voluntary phase of inner- 
vation. The latter constitutes merely the 
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kinetic component, whereas the former 
is the essential prerequisite for the main- 
tenance of effortless, distinct, and unin- 
terrupted vision in spite of the move- 
ments which the head continually makes 
relative to the fixation object. 

It may be assumed that the extra- 
ocular muscles maintain a postural tonus 
that differs from that of the other skeletal 
muscles only in the nature of the afferent 
portion of the reflex arc. For it has been 
shown that the proprioceptive impulses 
from the ocular muscles are inadequate 
to account for the delicate balance of 
tonus that is maintained in these muscles 
(Irvine). They are supplemented by 
visual impulses originating in an area of 
the retina immediately surrounding the 
fovea. Thus the imaginary line that con- 
nects the fovea with the point of fixation 
acts like a spring holding the eye in check 
and inhibiting any adventitious move- 
ments in response to stimuli from other 
sources. This unique mechanism for the 
control of tonus is probably related to 
the anatomic peculiarity of the ocular 
muscles, which possess a second, well- 
defined system of nerve fibers, in addi- 
tion to the usual motor supply. These 
delicate fibers have grapelike nerve end- 
ings, such as are found in the muscle of 
cold-blooded reptiles and amphibians, but 
not in any other skeletal muscles of mam- 
mals (Duke-Elder’?). Further evidence 
to demonstrate the archaic nature of the 
mechanism which the ocular muscles 
possess is seen in their reactions to 
choline and nicotine. They respond to 
these drugs in a manner similar to the 
voluntary muscles of animals below mam- 
malia, or to the voluntary muscles of 
mammals before they have received their 
nerve supply or after they have been de- 
prived of it (Duke-Elder™*). It would 
seem that the ocular muscles have re- 
tained a certain characteristic which has 
been lost to other skeletal muscles and 
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which is analogous to that found in in- 
voluntary muscles. Upon it depends their 
ability to maintain a state of plastic tonus 
for an indefinite time without undue ex- 
penditure of energy. 

It is evident from these remarks that 
the mechanism: which regulates the pos- 
tural tonus of the ocular muscles is dis- 
tinct from the voluntary innervation and 
that it is of prime importance in main- 
taining fixation as well as spatial orienta- 
tion. It is not definitely known what cen- 
ters control the tonus, but the latter would 
seem to have at least two sets of connec- 
tions: through the optic nerve with the 
occipital cortex and through the medial 
longitudinal bundle with the vestibular 
centers. 


PATHOGENESIS OF DIVERGENCE EXCESS 


The concept of postural tonus of the 
ocular muscles and its central control 
opens up new lines of thought. Its im- 
plications in connection with vertical de- 
viations will be dealt with in a subsequent 
communication. The most striking dem- 
onstration of its applicability is seen in 
the case of divergence excess, which may 
thus be considered as an anomaly of the 
tonus-equilibrium of the ocular muscles. 
That this anomaly is in the nature of an 
atavistic tendency may be deduced from 
the fact that both in ontogenetic and phy- 
logenetic development the visual axes 
tend to migrate from a lateral to a frontal 
position. In evolutionary history this 
trend is associated with the acquisition 
and perfection of binocular vision. Thus 
it is not surprising to find an occasional 
individual in whom the two levels of cen- 
tral control exist side by side; the one de- 
termining the lateral position of the eyes, 
the other the parallel position. Dominance 
of the more primitive level of central con- 
trol results in laterally placed eyes. This 
may be the case when the fixation reflex 
alone is acting, which, as has been seen, 


does not have to pass through the cerebral 
cortex. The higher level of tonus contro] 
which is associated with a parallel posi 
tion of the eyes, becomes effective When 
visual activity brings the cerebral Cortex 


-into play. This is the case as soon as ¢gp, 


vergence, fusion, or even attention jg ex. 


ercised. 


Thus it is that, in near vision, when 
convergence, fusion, and attention are q 
their maximum, the more primitive tonus 
pattern is inhibited and the eyes exhibit, 
normal behavior. If an exophoria of ap. 
preciable amount is noted on near fix. 
tion, it is generally spoken of as conver. 
gence insufficiency. It should be looked 
upon as an independent anatomic abnor. 
mality that may be superimposed upon the 
divergence excess. 

Duane speaks of divergence excess that 
is secondary to convergence insufficiency 
and vice versa. Haessler* rightly objects 
to this by stating that he has “found nm 
publication of the record of an individual 
patient in whom such a reciprocal change 
in the magnitude of convergence and 
divergence has been measured from time 


to time.” 


Occasionally, other heterophorias may 
be adventitiously associated, as in the il 
lustrative case reported here, in which 
esophoria was presented in combination 
with divergence excess. 


CLINICAL FEATURES OF DIVERGENCE 


EXCESS 


Essentially, the writer agrees with the 
diagnostic criteria as set down by Duane. 
Hence, only those clinical features need 
be dealt with which bear either on the 
differential diagnosis or on the patho- 


genesis. 


The most striking feature in divergence 
excess is the fact that in spite of the high 
degree of exophoria present, subjective 
symptoms of asthenopia are either mini- 


mal or entirely lacking. 
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The abnormality has its onset early in 
childhood, usually between the second and 
third years of life, and the parents are 
often the first to observe the deviation. 
The typical story is that the chiid’s eyes 
are straight, as a rule, but that on occa- 
sions, as when the child is tired or when 
he is gazing absently into space, one eye 
is seen to diverge. As time goes on, the 
deviation may occur more frequently, but 
it usually does not change much in char- 
acter, provided that the vision is normal 
in both eyes and that a good fusion fac- 
ulty is present. If any other heterophoria 
is superimposed, it will, of course, affect 
the clinical findings, rendering the case 
atypical. 

On examination, it is often noted that 
divergent strabismus appears when the 
patient fixates a muscle light at 20 feet, 
whereas the eyes can be made to main- 
tain parallelism by reading test letters at 
the same distance. This difference in be- 
havior is due to the inhibiting effect of 
the attention-mechanism on the deviation. 
While the attention factor alone exerts 
an appreciable influence in some cases 
only, the change to near fixation is always 
effective in inhibiting the exophoria. The 
inhibiting action begins as soon as an 
appreciable degree of convergence comes 
into play, usually at about one meter, and 
becomes more definitive as the fixation 
object is brought closer. 

The visual acuity of both eyes is usually 
within normal limits; however, the eye 
that habitually deviates, being the non- 
dominant eye, may have a slightly lower 
acuity than the other. 

In the majority of cases no evidence ex- 
ists of a neuropathic constitution. 

The near points of convergence and 
accommodation are normal. 

Prism adduction is normal; namely, 
204 or more. 

Prism abduction is, of course, increased 
by the amount of the angle of squint. 
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However, in those cases in which it is 
possible to maintain parallelism for dis- 
tance through the exercise of attention, 
it may be demonstrated that prism abduc- 
tion is only perhaps 4 or 54, When more 
prism, base in, is used, fusion is relin- 
quished and there may be fleeting diplopia 
during the time that the eyes are shifting 
into the divergent position. 

In most cases, the deviation is not pro- 
gressive. Even when convergence insufh- 
ciency is present, it is rare to find a per- 
manent divergent strabismus developing, 
unless vision is lost or greatly reduced in 
one eye. 

Therapy has proved unsatisfactory. 
Except for the correction of refractive 
errors, nothing can be done toward re- 
ducing the deviation. Any successful re- 
sults obtained with prism exercises or 
surgery by some ophthalmologists must 
be ascribed to a modifying effect on a 
coexistent anatomic exophoria or con- 
vergence insufficiency. 


CASE REPORT 


A soldier, aged 21 years, was first 
seen at the Eye Clinic, General Dis- 
pensary, U. S. Army, Washington, D.C., 
on June 25, 1943. He complained that his 
left eye would tend to wander out on 
looking into the distance, but not on look- 
ing at near objects. This condition had 
existed since early childhood. 

Vision : right eye 20/20; left eye 20/25. 

Media, fundi, and pupils were normal. 

Refraction under cycloplegia was car- 
ried out, with the use of four instillations 
of 2 percent homatropine hydrobromide at 
15-minute intervals. The following cor- 
rection was accepted: R.E. +0.25D. cyl. 
ax. 90°; L.E. +2.50D. sph. 

At the post cycloplegic test, June 29, 
1943, the patient accepted the following 
correction, which was prescribed: R.E. 
+0.25D. cyl. ax. 90°; L.E. +1.75D. sph. 

Muscle examination. The left eye 
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diverged 20 degrees on being screened, to 
return to the primary position when the 
screen was removed. The right eye, on 
the other hand, did not diverge, but 
rather converged behind the screen, for it 
could be seen to diverge when the screen 
was removed. The esophoria displayed by 
the right eye measured 104. When neither 
eye was covered, the eyes were parallel and 
binocular single vision was maintained. 
However, the patient was able to diverge 
his left eye voluntarily. When binocular 
fixation was maintained, which was facili- 
tated by the exercise of attention, 
esophoria could be elicited in either eye by 
means of the screen test. The esophoria 
diminished as the fixation-object was 
brought nearer until, at 30 cm., the Mad- 
dox rod test showed orthophoria. 

With the correction found on the 
postcycloplegic test the esophoria was re- 
duced to 54, whereas the amount of di- 
vergent strabismus when the left eye was 
covered remained unchanged. 

When the behavior of the eyes was ob- 
served behind the screen, it was noted 
that, as the screen was shifted from the 
left eye to the right, the latter at first 


made a rapid conjugate movement to the 
right, but as soon as the left eye assumed 
fixation the right eye converged until i 
reached the position of esophoria, which it 
maintained while being screened, 


SUMMARY 


1. A case of divergence excess com. 
bined with an esophoria is reported. 

2. The prevailing theories regarding 
the nature of divergence excess are dis. 
cussed. 

3. It is shown that divergence excess js 
due neither to excessive stimulation of the 
divergence center nor to an anomalous po- 
sition of rest dependent on anatomic fae- 
tors. 

4. It is proposed to regard divergence 
excess as an anomaly of the postural tonus 
of the extrinsic muscular apparatus in an 
atavistic sense. 

5. According to this view, the eyes are 
capable of maintaining one of two alterna- 
tive postures: a more primitive divergent 
one, Or a more recently acquired parallel 
one, depending on the degree of cortical 
control which is being exercised. 

General Dispensary, U. S. Army. 
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NEVUS FLAMMEUS ASSOCIATED 
WITH CONJUNCTIVAL TEL- 
ANGIECTASIA AND POS- 
SIBLE EARLY CHOROI- 
DAL TUMOR 


EMANUEL RoseEN, Capt. (M.C.), A.U.S. 
Camp Pickett, Virginia 


Statistical analysis of one year’s work 
at one of the eye clinics of a Station Hos- 
pital reveals the presence of many condi- 
tions which in large series would have 
great value. Some of these conditions are 
unknown to the patient and have existed 
unrecognized since infancy. For the most 
part these conditions are congenital or 
developmental, and, as such, may have 
related anomalies in other special sense 
organs or in specialized fields. Certain 
anomalies found in the eye which have 
interesting correlations in other special- 
ties are frequently encountered. 

The attention of physicians is called to 
the frequent association of an easily de- 
tected condition that may be considered 
a sign pointing to more serious internal 
manifestations; namely, the so-called 
nevus flammeus of the face and other re- 
lated nevi. These are readily visible, and 
if the conditions associated with them are 
borne in mind a much earlier diagnosis 
would be made and possible therapeutic 
aid rendered. 

The patient, aged 36 years, was seen 
at the eye clinic on January 15, 1943. He 


_had no specific ocular complaint and came 


to the eye clinic by reference from the 
orthopedic clinic with whose members the 
interesting interrelationship that exists 
between nevus flammeus and ocular vas- 
cular disease had been discussed. The pa- 
tient stated that he had been born with this 
nevus upon his face. It had shown little 
or no change as long as he could remem- 


NOTES, CASES, 


INSTRUMENTS 


ber. The patient had attached no signfi- 
cance to the vascular tumor; his parents 
had never investigated its nature nor 
sought treatment for the disfigurement. 
In 1932, a course in electro-desiccation 
was undertaken in order to remove the 
tumor. After several unsuccessful treat- 
ments, this therapy was discontinued. 
The patient had never had convulsions, 
loss of consciousness, muscular twitch- 
ings, paresthesias, sensory loss, nor any 
evidence of mental aberration. There was 
no family history whatever of convul- 
sions or mental disturbance. One cousin 
(second) has a facial nevus that re- 
sembled the patient’s nevus in many re- 
spects. One aunt, about whom the patient 
knew very little was feeble minded. There 
was no knowledge of familial intermar- 
riage. No family history of visual dis- 
turbance or congenital defects could be 
obtained. 

The nevus flammeus involved the left 
side and encroached upon the outer fifth 
of the lower half of the left upper lid; 
the entire lower lid, extending down as 
far as the ala nasi and onto the posterior 
half of the nose; the left temporal region 
just anterior to the hair line; the upper 
third of the left ear; the entire posterior 
aspect of the left ear; an area in the 
scalp that included the entire hairline, 
starting in the left temporal region and 
extending over parietal and occipital area 
to the middle of the scalp; an area in the 
left lateral neck region; and an area just 
above the sternum. 

Besides these cutaneous regions of 
vascular involvement there was telangi- 
ectasia of the left palate in the region of 
the second and third molars and increased 
vascularity of the left posterior tonsillar 
wall. Study of the eyes disclosed the 
following interesting features: (1) The 
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Figs, 1, 2, 3 (Rosen). External involvement in a case of nevus flammeus. 


lower lid showed a conjunctival structure 
that was extremely red, dilated, and made 
up of many vessels, seemingly abnormal. 
(2) The bulbar conjunctiva had an in- 
creased formation of tortuous and race- 
mose vessels. Many were redundant and 
irregular in caliber and showed an inter- 
lacing and entwining seen in telangiec- 
tasia (figs. 1, 2, 3). 

The conjunctival vascular disturbance 
was present only on the temporal side. 
There was no disturbance of the iris ves- 
sels, no abnormal vascular formation nor 
prominence. 

The most interesting feature of the 
ocular examination was the presence of 
a small white plaque just above the disc, 
about one fourth the disc in size and 
hemispheric in shape (fig. 4). Its color 
was whitish or yellowish white. There 
appeared to be no striations, radiations, 
nor medullations from this area. It was 
not elevated. The veins showed a slight 
element of engorgement, and in some 
areas where arteries crossed veins there 
was constriction. If this structure was 
medullation of nerve fibers just off the 
disc, it may have been related to the 
nevus flammeus, since myelinated nerve 
fibers in the retina have been described 
as early and occasionally the only mani- 
festation of von Recklinghausen’s disease. 
This same disease has occasionally been 
described as being localized in the tri- 


geminal nerve following its course of 
distribution just as the nevus flammeys 
does. 

X-ray studies of the skull for calcified 
areas in the occipital region were reported 
as negative. Tonometric readings of the 
eye were 22 mm. Hg (Schiotz) in each 
eye. Visual-field studies for form and 
color were normal, but blind spots showed 
somewhat of a vertical enlargement upon 
the left side. Check upon the mucous 
membrane of the nose showed no further 
vascular involvement and consultations 
with neurologic, rhinologic, dermatologic, 
allergic, and roentgenologic departments 
disclosed nothing of further note in this 
case. 

There has been no history of recurrent 
nosebleeds nor hemorrhage from the 
mouth. Tonsillitis has occurred occasion- 
ally; the tonsils had not been removed. 


Fig. 4 (Rosen). Nerve head with small white 
mass above disc. 
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Nevus of the face apparently involves 
the first two branches of the trigeminus 
nerve and is such a characteristic finding 
that the condition has been called angi- 
omatosis encephalo-trigeminata, and may, 
accordingly, involve all structures sup- 
plied by this nerve. It has been shown 
that not infrequently nevus flammeus is 
associated with microphthalmos, heman- 
giomatosis retinae, and hemangioma of 
the choroid. It has also been shown that 
in 95 percent of all cases of hemangioma 
of the choroid the hemangioma takes its 
origin from the region between the disc 
and the macula. No anatomic explana- 
tion has ever been offered to show why 
this rare tumor is so common at this site 
and why its progress is so slow and in- 
sidious. In most of the cases of heman- 
gioma of the choroid a bone plate forms 
over the tumor area and locks the vascu- 
lar mass within a bony shell. This may 
be a late complication of hemangioma of 
the choroid, but since there are only 
four cases in which this tumor was visual- 
ized and described before pathologic 
study, it is quite difficult to state just 
what the appearance of this type of tumor 
might be in the very early stages. 

The need to be on the lookout for such 
a tumor in patients with nevus flammeus 
has been pointed out by Salus, Quacken- 
boss and Verhoeff, Ludwig, Brons, and 
others. The presence of a small white 
plaque in the region in which 95 percent 
of hemangiomas develop, therefore, may 
be the very first appearance of this slow- 
growing tumor. 

Nevus flammeus of the face is often as- 
sociated with meningial involvement of 
the area supplied by the trigeminal nerve. 
Such a meningial hemangioma is subject 
to ready bleeding—it is only logical that 
every case of so-called epilepsy associated 
with facial nevus should be investigated 
roentgenologically. As Cushing has 


pointed out, early surgery before menin- 


NOTES, CASES, INSTRUMENTS 1145 


gial adhesions have occurred, will remove 
the etiologic factor. 

Nevus flammeus occurring on the same 
side as an enlarged eye or a microphthal- 
mic eye or a congenitally blind eye, should 
always cause one to look for a hemangi- 
oma within that eye. The eye may be blind 
owing to a secondary glaucoma that may 
follow a hemangioma of the choroid. The 
glaucoma may be of the congenital vari- 
ety or there may be vascular anomalies 
in other areas of the uveal tract. Mental 
deficiency and hemiplegias associated with 
nevi are actually more advanced phases of 
the same syndrome. An embryonic ex- 
planation has been offered to show the 
relationship between nevi of the face and 
meningeal angiomata, It has also been 
pointed out that the meningeal angiomata 
have a decided tendency toward calcifica- 
tion and bone formation so that X-ray 
localization may be undertaken ; certainly 
electro-encephalographic data should be 
acquired in all cases of this sort. 

It is also interesting to note that Cobb 
has reported a case of hemangioma in the 
spinal meninges with nevus involvement 
of the corresponding cutaneous area. 

The object of this report, therefore, is 
to point out the clinical importance of 
nevi and telangiectasia, so that cases may 
be referred to the proper specialists by 
whom Sturge-Weber disease, von Hippel 
Lindau’s syndrome, and hemangiomas 
may be uncovered. In 1906, Cushing 
treated a case of nevus flammeus of the 
face of a child suffering from recurrent 
epileptic seizures. The suggestion given 
by the.child’s father, that the convulsions 
might be related to a possible heman- 
gioma, did not go unheeded, for it was 
that very suggestion that caused Cushing 
to continue further study of this field of 
vascular tumors until he had shown this 
striking interrelationship. 


Station Hospital. 
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GLAUCOMA—SCLERECTOMY, 
EXTERNAL AND SUPRA- 
CHOROIDAL DRAINAGE 


Otis R. Wotre, M.D., Russert M. 
Worre, Lt. (M.C.) A.U.S., 
PIERRE GEoRGARIOU, M.D. 
Marshalltown, Iowa 


No one surgical technique can meet all 
requirements of glaucoma. For acute 
glaucoma we still rely on basal iridectomy. 
For the wide-angle noninflammatory 
types, seen early, we have favored the 
Elliot trephine. For protracted glaucoma 
not yielding to those mentioned we have 
preferred our Seton drainage technique.’ 
A sclerectomy with the aid of the punch 
has also frequently been used. In addi- 
tion we have reported two cases operated 
on by the Troncoso method.” Since 1920, 
in selected cases of cataract surgery in 
which glaucoma was coexistent, the senior 
author has used a modified punch 
sclerectomy.® The technique is essentially 
the same as here described except that for 
cataract we employ a larger corneal sec- 
tion. The results have impressed us very 
favorably, especially when glaucoma and 
cataract were coexistent. Frequently ten- 
sion is considerably reduced following in- 
tracapsular extraction alone, but more 
especially if combined with this method. 
Consequently, when miotics fail to con- 
trol the tension we have more and more 
favored early intracapsular extraction 
plus the sclerectomy, rather than pre- 
liminary iridectomy and extracapsular ex- 
traction.* Surgery, of a cyclodialysis type, 
for the purpose of obtaining supracho- 
roidal drainage, if it could be maintained, 
seems nearest to the ideal. In the narrow- 
angle type of glaucoma, with a history of 
clinical evidence of uveal disease, we have 
been highly impressed with the results of 
this modified Lagrange technique per- 
formed to obtain both external filtration 
and suprachoroidal drainage. In 14 cases 
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of the narrow-angle type in which the 
lens was clear, or nearly clear, we have 
used the technique described herein, 
These were cases with advanced Surgical 
indications.* 

A broad conjunctival flap is dissected 
down to the limbus under Tenon’s cap- 
sule if possible. Two silk sutures ar 
placed first through the conjunctiva, then 
anchored in the sclera very close to the 
limbus and laid to one side. A keratome 
incision is made at the limbus (fig. 1), 
This incision is enlarged by Wilder scis. 
sors along the limbus from the 10:30- t 
the 1 :30-o’clock position. If the lens is to 
be extracted, the corneal incision is car- 
ried on with the scissors from 3 to 9 
o’clock. The silk suture is then passed 
from underneath through the conjunc. 
tival flap exactly at the junction of the 
cornea and conjunctiva. A loop is made 
on each side and laid aside. Next the 
cyclodialysis is performed, sweeping the 
angled Green iris repositor from 10:30 to 
1:30 o’clock (fig. 2). 

In performing a cyclodialysis, it is well 
to remember the histology of the ciliary 
body. In the choroid, the delicate lamellae 
of the epichoroid permit a potential space 
to exist, the perichoroidal space. Ante- 
riorly, the lamellae disappear into the 
ciliary muscle so that there is no peri- 
choroidal space in the region of the ciliary 
body. The width of the ciliary body, ac- 
cording to Salzmann,® is 4.6 mm, to 52 
mm. nasally, and 5.6 mm. to 6.3 mm. 
temporally. However, one should allow 
about 8 mm. from the limbus to be certain 
of extending beyond the ora serrata. It 
is probably not enough, then, merely to 
detach the ciliary body from the scleral 
spur. Anatomy of the iris shows it arises 
not from scleral spur or limbus but from 
the anterior end of the ciliary body, soa 

* Four additional patients have been satisfac- 


torily operated on since this paper was sub- 
mitted for publication. 
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Figs. 1 to 4 (Wolfe, Wolfe, and Georgariou). Modified Lagrange sclerectomy with cyclodialysis. 
Fig. 1. A broad conjunctival flap dissected well down to the limbus under Tenon’s capsule and 
episclera if possible. Two scleral sutures are inserted in sclera near limbus at the 1- and 11-o’clock 
positions. A keratome incision is made at the limbus and completed with scissors from 10:30 to 
1:30 o'clock. For cataract the scissors section is to 3 and 9 o’clock, 
Fig. 2. The curved end of the Green iris repositor is inserted under the scleral margin of the 
section and the ciliary body is separated from its insertion at the scleral spur. For glaucoma the 
corneal section extends only from about 10:30 to 1:30 o’clock, and not so large as illustrated in 


figures 1, 2, 4, and 5. 


Fig. 3. The straight end of the marked Green iris repositor is then inserted and the ciliary body 
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true cyclodialysis would not touch the 
iris. 

To be certain of contacting the peri- 
choroidal space, the dissection must be 
carried back behind the ora serrata. Only 
then may one be certain of having per- 
formed a true cyclodialysis. However, 
following the use of the angled Green 
iris repositor (fig. 3) the straight end is 
employed to complete the cyclodialysis 
(fig. 4). The straight tip has lines every 
2 mm. from the tip to help in estimating 
depth. If the lens is to be removed it is 
done at this time intracapsularly. Then 
the scleral lip of the wound is picked up 
with a hook and a sclerectomy is per- 
formed with a Holth punch, to accom- 
plish a modified Lagrange operation. Dr. 
Ramon Castroviejo also uses such a 
punch technique.® Any scleral tags are cut 
smooth. If the iris bulges it is merely 
snipped without the forceps. (A com- 
plete iridectomy is performed for the 


cataract extraction.) The two looped gy. 
tures are then drawn up and tied. Foyr to 
six additional conjunctival sutures are 
used to obtain better closure. An under. 
and-over continuous watertight suture 
cin be utilized for this last step, Pog. 
operative hyperemia has been moderate 
Dressings on the second day demonstrate 
external filtration under the flap with 
partially restored anterior chambers and 
abated tension. Only one patient had pro- 
longed hypotension. 


SUMMARY 


This is a preliminary report of 
method of modified Lagrange sclerectomy 
combined with cyclodialysis to obtain 
suprachoroidal drainage plus external 
filtration. The technique is essentially the 
same with or without cataract extraction, 
In 18 cases the method has given satis- 
factory results, and its wider use seems 
to be indicated in selected cases. 
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The anatomy and histology of the human eyeball in the normal state (transl. 


is dissected free of the sclera to a point just beyond the ora serrata, thus assuring contact with 
the perichoroidal space. Repositor has graduated scale every 2 mm. to gauge depth. An iridotomy 


or iridectomy is performed as indicated. 


Fig. 4. Either preceding or at this stage a silk scleral suture is passed through the corneal flap 
at the exact junction of cornea and conjunctiva, is looped and laid aside. By holding the scleral 
lip with a hook, a modified Lagrange sclerectomy is performed with Holth punch. (If cataract is 
removed, the sclerectomy is the last step before closing flap.) 

Fig. 5. Schematic. The two scleral limbal sutures are drawn up and tied. Where a broad 
conjunctival flap is used a double-needled suture is brought out through the conjunctiva at the 
limbus instead, as illustrated in figures 3 and 4. Additional conjunctival or a continuous watertight 
suture is used. Black dot indicates site of sclerectomy giving external drainage. Dotted line indi- 


cates area of cyclodialysis. 
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THE APPLICATION OF GUIST’S 
LOCALIZING INSTRUMENT IN 
THE EXTRACTION OF INTRA- 
OCULAR FOREIGN BODIES 
BY THE POSTERIOR 
ROUTE 


AN INSTRUMENT FOR MORE ACCURATE 
PLACING OF THE SCLERAL INCISION 


A. RussELL SHERMAN, M.D. 
Newark, New Jersey 


The aim of the operator in performing 
a magnet extraction of an intraocular 
foreign body should be, as in all other 
surgical procedures, to accomplish the 
desired result with the least possible trau- 
ma. In some cases this may be done best 
by using the anterior route, in others the 
posterior. By either method, much dam- 
age may result from dragging a rough 
particle along the inner surface of the 
retina. If the operator were able always to 
make his scleral incision directly over 
the foreign body, such trauma would be 
avoided. 

If a patient with an intraocular foreign 
body has had an X-ray localization made 
by the Comberg contact-glass method, the 
roentgenologist’s report will localize the 
foreign body according to the meridian in 
which it lies, and according to its distance 


Fig. 1 (Sherman). 
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The Guist localizing instrument. 


behind the limbic plane. 

There is a device that is very helpful 
in properly placing the incision for the 
removal of such a foreign body by the 
posterior route. Introduced by Guist, in 
1930, for the purpose of indicating on the 
scleral surface, retinal tears in cases of 
retinal detachment, it consists of a metal 
ring, the size of the corneal limbus, di- 
vided by notches into 36 spaces, one for 
each 10 degrees of the circle. A metal 
strip arches from the 0- to 180-degree 
position on the ring, and to the apex of 
this arc is attached, by a thumb screw, an 
arm or pointer which can be set in the 
meridian indicated by the X-ray report 
(fig. 1). The operator then measures off 
on the pointer the indicated distance from 
the limbic plane, and, after exposing the 
sclera, places the indicating device in 
position and marks on the sclera the 
proper site for his incision. Several point- 
ers are necessary, and are made of soft 
metal that can be cut to the indicated 
length. - 

Although the use of this instrument 
does not, perhaps, make the operation so 


-accurate as one might wish, it is a distinct 


and worthwhile help and has been used 
with gratifying results in four operations. 
671 Broad Street. 
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SOCIETY PROCEEDINGS 


Epitep BY Dr. J. LYLE 


CHICAGO OPHTHALMOLOGICAL 
SOCIETY 


April 19, 1943 
Dr. Louts G. Horrman, president 


CLINICAL PROGRAM 


(Presented by the staff of the Illinois 
Eye and Ear Infirmary) 


ENCYSTED INTRAOCULAR FOREIGN BODY 


Dr. WILLIAM BAUMGARTNER pre- 
sented J.-D., a 12-year-old boy, who 
stated that vision in the right eye had 
been poor for four years following in- 
jury when a piece of glass entered the 
eye. Vision, R.E., 5/200; L.E., 20/20. 

A linear perforating scar was seen in 
the cornea at the 3-o’clock position, with 
a hole in the iris opposite the scar. The 
pupil dilated irregularly due to posterior 
synechiae between the pupillary border of 
the iris and the anterior lens capsule. 
The visible portion of the capsule was 
intact. Dense localized cortical lens 
opacities were seen on slitlamp examina- 
tion in an area roughly corresponding to 
the iris hole. The vitreous was clear. At 
the posterior pole of the eye there was a 
white mass about the size of the disc; 
this projected forward into the vitreous 
cavity, and appeared to be made up of 
white opaque substance with a thin cover- 
ing of glial tissue. A stellate retinitis was 
also seen. 

On retinoscopy with cycloplegic the 
vision could not be improved beyond 
20/100. There was a large central 
scotoma. The peripheral fields were nor- 
mal. The tension was 18 mm. No sid- 
erosis nor chalcosis was seen. On X-ray 
examination a small foreign body of 
metallic density was seen slightly above 
and lateral to the disc. 


PULSATING EXOPHTHALMOS 


Dr. PAUL STERNBERG said that Mrs. 
J. C., aged 58 years, gave a history of , 
fall in November, 1942, following which 
she was semiconscious for five days, 
Upon regaining consciousness, she was 
aware of a pulsating noise in the ears, 
diplopia, and drooping of the right upper 
lid. Protrusion of the eyeball was noted 
several weeks later. 

Vision with correction was 20/30 in 
each eye. Tension was 21 mm. (Schistz) 
in each eye. The exophthalmometer read- 
ing was 27 mm. and 20 mm. in right and 
left eye, respectively. Ptosis of the right 
eyelid was present, and both eyelids were 
somewhat swollen. The conjunctiva was 
chemotic and injected; the anterior 
ciliary vessels were dilated. Pulsation was 
felt upon mild pressure of the hand over 
the closed eyelids. A bruit was heard 
with the stethoscope over the entire eye- 
ball. There was limitation of movement 
of the eyeball in all directions. The pupil 
was dilated and fixed. The retinal veins 
were dilated and the arteries showed 
grade 2 arteriolar sclerosis (Wagener); 
there were no retinal hemorrhages; the 
disc was not edematous. 

Perimetry findings showed the right 
field to be enlarged compared to the left 
eye, due to elimination of restriction of 
the orbital rim. The external and internal 
ophthalmoplegia was due to a lesion of 
the 3d, 4th, and 6th nerves within the 
cavernous sinus. The blood pressure was 


180/100. 


CORNEAL FISTULA 


Dr. M. Saker presented 
L. H., a whife woman, aged 60 years, 
who said that two months prior to ad- 
mission, on turning on a fan, she had 
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experienced a sudden piercing pain in the 
right eye. There was a history of inflam- 
mation of the right eye during childhood, 
with a resultant corneal scar. 

Vision, R.E., light perception and pro- 
jection; L.E., 20/100. On examination, 
an adherent leukoma was found situated 
centrally in the right eye, in the center of 
which was a l-mm. fistulous opening 
which drained intermittently. The an- 
terior chamber was absent centrally and 
shallow elsewhere. On gonioscopy, ex- 
tensive peripheral anterior synechiae 
were seen, producing blocking of the 
angle. The tension was soft. 

Occasionally the patient experiences 
intermittent pain before the fistula begins 
to drain about one drop of aqueous. Ob- 
servation during these periods reveals a 
bleb just anterior to the fistula, which 
stains with fluorescein, revealing a small 
ulcer. It is believed that the fistula is 
due to a perforating injury adjacent to 
an old leukoma. 


OPTICO-CILIARY VEIN OF LEFT DISC 


Dr. Dan M. Gorpon presented D. J., 
a boy, aged 13 years, whose vision was 
20/20 in each eye. Both fundi were 
essentially negative except that the disc 
of. the left eye presented a vascular 
anomaly : A large vein was present on the 
disc at the 4-o’clock position which 
plunged into the physiologic cup. This 
was a retinal vein which had taken on the 
anomalous function of draining the 
choroid, and was one of the rarer vascu- 
lar anomalies of the fundus. 


TRAUMATIC HOLE IN THE MACULA 


Dr. ELizaABETH OLMSTED said that 
W. C., a white boy, aged 10 years, com- 
plained of poor vision in the right eye, 
noticed accidentally two months ago. He 
had been struck in the eye with a tennis 
ball four years ago. 

Vision, R.E., 20/200; L.E., 20/20. A 
circumscribed lesion was seen of 0.5 disc 


diameter in the right macula, with a 
small tag of retina floating in front of it. 
From this finding it was concluded that 
the hole in the macula resulted from the 
formation of a cyst which subsequently 
ruptured. There was no evidence of de- 
generation in the retina nor of toxic 
effects from anterior uveitis. 


(abstract) 


Dr. ARLINGTON C. Krause and (by 
invitation) Dr. WILLIAM RosENBERG. 
The etiologic, clinical, pathologic, labora- 
tory, and therapeutic features of human 
toxoplasmosis were briefly reviewed, em- 
phasizing that the disease is probably not 
so rare as we might tend to believe. At- 
tention was focused on the ocular com- 
ponents of this entity. 

Seven previously unreported cases 
were presented. Four of these were in- 
fantile or congenital, one was of the 
childhood type and two were in the adults. 
In five the diagnosis of toxoplasmosis 
was positively proved by laboratory meth- 
ods. In the two remaining cases the 
serologic proof could not be obtained be- 
cause Dr. Sabin was no longer doing that 
work; other facilities were not readily 
available. In each case the ophthalmo- 
scopic signs were outstanding. 

Toxoplasmosis should be considered or 
at least ruled out as a possible exciting 
factor in obscure cases of uveitis where 
exhaustive search and study do not re- 
veal any specific etiology. Especially to be 
considered are young adults with large 
macular choriorentinitic lesions and no 
evidence of a vascular basis for the pic- 
ture, 

At the present writing several other 
highly suspicious but as yet unproved 
cases are being followed. (This is a pre- 
liminary report.) 

Discussion. Dr. Douglas Buchanan: 
Toxoplasmosis has been known for some 
years to laboratory workers, and known 
as an endemic infection among laboratory 
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animals. According to Sabin it might oc- 
cur in humans. Wolff, in New York, 
found peculiar areas in the brains of pa- 
tients dead of encephalitis, and Sabin 
suggested that these were due to toxo- 
plasmosis. Sabin’s test is rather cumber- 
some, requires laboratory animals, and 
takes several days to complete. If the test 
is positive he believes that the disease is 
present. His work on complement-fixation 
tests was halted by his going into the 
armed service. 

If the disease is an intrauterine infec- 
tion it might explain some cases of in- 
fants born With misshapen heads, spas- 
ticity, and the like. Poor vision, mental 
retardation, or convulsions may be due to 
the child having been infected before he 
was born. Almost invariably the mothers 
of such children, although they have posi- 
tive blood tests, have no symptoms. In one 
case the mother had three children, and 
it would be reasonable to assume that all 
suffered, although only one case was seen. 
In another case one child had the disease 
and a subsequent child was normal. It is 
apparent that mothers can harbor this 
condition just as they can.carry syphilis ; 
some children will have toxoplasmosis 
and some will escape. 

The patients in all of Sabin’s cases had 
chorioretinitis or calcification of the 
brain. In none of the cases here reported 
were there intracranial calcifications. He 
said that without these findings no patient 
gave positive tests. 

It would be interesting to know why 
the chorioretinitis is more often than not 
situated in the macular region, with white 
disc or white spots in the macula, giving 
an appearance almost as characteristic of 
this disease as the cherry-red spot is in 
Tay-Sachs’s disease. 

Dr. Sanford Gifford was interested in 
knowing where the tests could be made, 
inasmuch as Dr. Sabin is now in service. 
He had a case in which the diagnosis is 
suspected. 


Dr. Arlington C. Krause said that the 
test is not available here at this time, but 
might be at a later date. It requires labora. 
tory animals and much equipment, 

He had no theory as to why the chorio- 
retinitis should appear in the macular re. 
gion particularly. 

Dr. William Rosenberg (closing) 
mentioned that Dr. Buchanan hoped tg 
have facilities available within a short 
time for testing cases at the University 
of Chicago, but whether other cases could 
be checked it was not possible to Say at 
this time. 

Robert Von der Heydt, 


SAINT LOUIS OPHTHALMIC 
SOCIETY 
October 22, 1943 


Dr. Cart BEISBARTH, president 


SCISSORS SECTION IN CATARACT SURGERY 


Dr. H. R. Hivpretu reported the 
analysis of a series of 100 patients oper- 
ated on for senile cataract. After formation 
of a conjunctival flap the anterior chamber 
was opened by a puncture made with a 
Graefe knife at the 12-o’clock position. 
The incision was then enlarged with scis- 
sors. Dr. Hildreth pointed out that the 
procedure was easy to perform in pre- 
cisely the same manner at each operation. 
The analysis of the results in his series 
showed that the astigmatism averaged 
1.75 diopters. Healing was prompt and 
there was no contraindication for using 
the scissors extensively on the cornea. 

Discussion. Dr. B. Y. Alvis said he 
thought all agreed on the basis of this re- 
port and the excellent results obtained. 
This was a remarkable series because of 
the visual acuity obtained and the very 
few complications encountered. Perhaps 
the incidence of glaucoma may be low- 
ered. He said he had been trained to make 
a complete section with the Graefe knife 
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entering on the midline and completing 
the section. However, many times the iris 
became involved, aqueous escaped, and 
the chamber flattened out. As a result of 
this he began to make a small section and 
enlarge it. 

Among other things tried was a blunt- 
tipped knife with an edge similar to a 
cataract knife. This was abandoned be- 
cause of the difficulties which arose and 
the use of the scissors was adopted. 

He said he makes a small flap, as de- 
scribed by Dr. Hildreth, and then makes 
an incision, about one-fourth or one-half 
the anterior chamber at the very tip and 
one-third at the limbus. The incision is 
then enlarged with a scissors. In extract- 
ing a cataract by the intracapsular method 
the incision is extended around ap- 
proximately one-half the limbus. By en- 
larging the incision and having a good 
free opening the lens in the capsule can 
be expelled very readily. At a recent in- 
structional course in Chicago, Kirby 
stated that he makes almost the full in- 
cision with the Graefe knife and enlarges 
it with the scissors if necessary. He said 
that such procedure can be followed, if 
necessary, without hesitancy because the 
wound will heal just as readily. However, 
he mentioned that he thinks it will trau- 
matize the tissue more. Dr. Alvis said that 
shortly after the wounds are healed you 
cannot see, in examining the sections, any 
evidence of difficulty. The edges are 
smooth and well approximated. 

The great danger of the puncture and 
counter-puncture method is the failure to 
start the knife correctly; in making the 
counter puncture one either comes out in 
the cornea or penetrates too deeply into 
the sclera, and in completing the incision 
one may get into the visual part or be too 
deep. There is no doubt but that the kera- 
tome incision and Dr. Hildreth’s method 
will avoid that danger. He said that. the 
procedure outlined by Dr. Hildreth is 
certainly a method much to be preferred 
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to the attempt to use the full Graefe sec- 
tion. 

Dr. F. E. Woodruff said that he, too, 
had been trained in the old school of do- 
ing the Graefe incision but, after seeing 
the results obtained with the method of 
enlarging the incision with scissors, 
abandoned the old procedure. He exer- 
cised his preference in using a knife for 
the small incision instead of a keratome. 
With this method there is much less as- 
tigmatism. 

Dr. John Green described the course he 
follows in cataract surgery. He makes a 
conjunctival flap and then uses a scalpel 
or a knife to groove the sclera. This 
makes the transfixion of the cornea a 
shorter one and reduces the distance the 
keratome travels as it passes into the an- 
terior chamber. He then enlarges the in- 
cision with blunt scissors. A central su- 
ture is placed in the conjunctival flap 
which may be safely raised by the assist- 
ant. He said that his own experience does 
not bear out the contention that the as- 
tigmatism is less with the keratome incision 
enlarged with scissors. Although he had 
no statistics to prove it he believed that 
astigmatism following that type of opera- 
tion is just about equal to that following 
a Graefe section. 

Dr. T. E. Sanders said that this type of 
incision is ideal for one not doing exten- 
sive cataract surgery. A Graefe section is 
the most difficult stage of a cataract opera- 
tion, and, with this method of incision, 
the operation can be ‘done safely. 

Dr. Noland Fisher stated that he had 
used the Graefe knife in cataract extrac- 
tions for over six years. He mentioned 
that one point in favor of making a kera- 
tome incision and enlarging it with scis- 
sors is the ridge formed by the keratome. 
A cataract knife comes up from below 
and it must be turned, as a rule, to come 
out at right angles with the cornea. The 
ridge is disadvantageous in getting the 
iridectomy sufficiently near the base, but, 
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by raising the flap, this can be done easily. 
Regarding the type of scissors, Dr. Fisher 
said he prefers one with a thick blade and 
having the inside tip blunt to prevent in- 
jury to the iris. 
Dr. John Hardesty remarked that, 20 
‘years ago, working with Dr. Luedde, 
they began using the keratome-scissors 
section for cataract and glaucoma cases. 
Because of its practicability in selected 
cases and in unruly patients its use was 
adopted more and more in ordinary cata- 
ract extractions. 


NONPENETRATING OCULAR INJURY 


Dr. JoHN GREEN presented three case 
reports. In each case the patient received 
a nonpenetrating injury to the eye from 
an air-rifle shot. In each case an irido- 
dialysis was produced and traumatic 
cataracts developed later. One of the 
cataracts was extracted; another one was 
absorbed spontaneously without opera- 
tion; and the third cataract was partial 
permitting the eye to retain fair correct- 
able vision. 

Discussion. Dr. Adolph Lange stressed 
the danger in having air rifles where chil- 
dren could have access to them. 

Dr. B. Y. Alvis told of a case in which 
the shot from an air rifle rebounded from 
a garage and struck a boy in the eye 
causing a sequence of events similar to 
those described by Dr. Green. He then 
reémphasized Dr. Lange’s recommenda- 
tion as to air rifles. He cited cases to 
show that wearing glasses would protect 
eyes from the ordinary rifle shot. He said 
that there were types of air rifles which 
could be pumped up enough to give the 
shot velocity sufficient to carry through 
five-ply veneer wood and kill ordinary 
game and were much more dangerous 
than the ordinary type of air rifle. 

Dr. Green, in closing, said that he had 
had other much more disastrous cases of 
eyes that had been penetrated by air-rifle 


SOCIETY PROCEEDINGS 


shot and had to be removed. He men. 
tioned that air-rifle shots usually contain 
steel and respond to a magnet and there. 
fore frequently can be removed from an 
eye. He disagreed with Dr. Alvis in the 
thatter of the protection by Wearing 
glasses unless the lenses were of the non. 
shatterable type. 
James Bryan, 
Editor. 


COLORADO OPHTHALMOLOGI. 
CAL SOCIETY 


March 20, 1943 


Dr. JAMEs M. SHIELDs, president 


The Eye, Ear, Nose, and Throat staff 
of the Fitzsimons General Hospital, Den- 
ver, Colorado, presented the following 
case reports: 


BILATERAL MULTIPLE SMALL HEMOR- 
HAGES AND LARGE SUBHYALOID HEMOR- 
RHAGE IN THE MACULAR. REGION OF 
THE LEFT EYE 


Pvt. F. J. T., aged 22 years, had normal 
eyes, with no history of previous eye 
trouble until he was given an intraspinal 
injection of air for a spinogram at a 
camp, in January. He suddenly lost con- 
sciousness and when he recovered he 
could not see well with either eye. The 
right eye improved but the left remained 
unchanged. The vision was R.E, 20/20; 
L.E. 1/200. When last seen he had mul- 
tiple small discrete round hemorrhages 
in the left eye as well as a large round 
hemorrhage involving the macular area, 
and there were a few small hemorrhages 
in the right eye. 


DEEP KERATITIS, CAUSE UNDETERMINED 


Seaman 2c T. R. R., aged 17 years, was 
admitted to the Hospital on March 13, 
1943. The first indication of trouble with 


& 
_ 
i 
| 
3 
‘ 
Pk 
q 
4 


res 


his eye had begun three weeks previously, 
when the right eye became inflamed and 
sensitive to light. The vision was R.E. 
20/100; L.E. 20/15, All laboratory find- 
ings were normal, including serology tests, 
and X-ray studies of the chest. He ex- 
perienced no severe pain, except that 
caused by bright light. 


SYMBLEPHARON, PSEUDOPTERYGIUM, LEU- 
COMA, AND DIVERGENCE OF THE RIGHT 


EYE 


Pfc. K. C. G., aged 26 years, gave a 
history of having suffered a burn of the 
right eye in a gasoline explosion 21 years 
ago. The vision was R.E. light percep- 
tion; L.E. 20/15. The pupil could be seen 
to react to light through the corneal scar. 
On March 9, 1943, an operation was per- 
formed, consisting of plastic repair of the 
conjunctival surfaces of the lids, and 
peeling of the superficial layer of the cor- 
nea. X-ray therapy was instituted March 
10th, and was repeated the next three 
days. A total of one erythema dose was 
given. Riboflavin and cevitamic acid were 
administered by mouth. 


BILATERAL PRIMARY OPTIC ATROPHY— 
RIGHT TEMPORAL HEMIANOPSIA 


N. E. L. complained of headache and 
visual disturbance of 2- to 4-years’ dura- 
tion. The vision was R.E. 20/70; L.E. 
20/25. Visual-field studies showed a right 
temporal hemianopsia. Operation which 
was done September 18, 1942, revealed 
a hemangioblastoma of the sella turcica. 


BILATERAL CHOKED DISCS 


Pvt. W. J. P., aged 23 years, noticed 
failing vision in the right eye of one 
month’s duration. He reported to sick 
call because of poor vision. He did not 
complain of headaches, After examina- 
tion a diagnosis of suprasellar brain tu- 
mor was made. 
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VITREOUS HEMORRHAGE, SPONTANEOUS 


Pvt. A. L., aged 22 years, gave a his- 
tory of blurred vision in the right eye 
beginning on February 6, 1943. The vi- 
sion, prior to the onset of this attack, was 
20/20 in the right eye. Because there was 
no other complaint he did not report to 
sick call until February 8, 1943. At that 
time he could recognize only moving ob- 
jects and light. There was no history of 
trauma, exertion, nor alcoholic drinking. 
He had been transferred to this Hospital 
on March 6, 1943. When last seen there 
was light perception in the upper nasal 
portion of the field. The tension was 22 
mm. (McLean). The blood pressure was 
120/72. Examination of the heart re- 
vealed no abnormalities. 


UNILATERAL PROPTOSIS 


Pvt. F. K. L., a 34-year-old Chinese 
soldier, was admitted to the Hospital on 
January 4, 1943. He complained of di- 
plopia on looking up or down. The condi- 
tion had been present since November, 
1942. There was moderate edema of the 
lids of the left eye, but no pain and only 
moderate tenderness. He was afebrile. 
Maximum proptosis was reached in Janu- 
ary, 1943, and exophthalmometric read- 
ings were: R.E. 17; L.E. 21. Visual-field 
studies revealed no defects. The fundus 
was normal in each eye. The vision also 
was normal, B. M. R. was +14. X-ray 
examination of the left orbit on December 
15, 1942, at the, Station Hospital, La 
Junta, Colorado, showed questionable ero- 
sion of the medial surface. Three sub- 
sequent X-ray pictures here failed to con- 
firm any pathology in the orbits. There 
was some clouding of the ethmoids. The 
ocular rotations were grossly normal. 
Diplopia was heteronymous with left hy- 
perphoria. There was a gradual return to 
normal, although some residual fullness 
remained on the left side of the face. 
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PLASTIC REPAIR OF LATERAL MARGINS OF 
UPPER AND LOWER LIDS AND RECON- 
STRUCTION OF OUTER CANTHUS 


Sgt. P. W., aged 24 years, suffered a 
severe lye burn to his left eye and lids 
when he was three years old. The eye 
was enucleated at that time and the socket 
was lined with split-skin graft. The upper 
and lower lid defects were not ‘repaired 
and because of this he was unable to re- 
tain a prosthesis. On February 23, 1943, 
a pedicle skin graft from above the eye- 
brow was brought down and anchored to 
the upper-lid defect. On March 15, 1943, 
the pedicle skin graft was split toward the 
base and reversed to be approximated to 
the lower-lid defect. Later the pedicle will 
be severed and the skin will be split along 
the margin of the outer canthus and skin 
edges will be approximated. 

Pvt. R. W. S., aged 30 years, had his 
left eyeball enucleated on August 10, 
1942, when the globe was ruptured and 
other injuries were sustained when a land 
mine exploded near him. The globe was 
removed and the orbit was packed with 
vaseline gauze and sulfanilamide. Con- 
siderable scarring of the orbital tissue 
remained along with a loss of substance 
and contraction of the nasal portion of 
the upper eyelid. The conjunctival sacs 
were almost obliterated by adhesions and 
scarring. On January 8, 1943, under pen- 
tothal sodium anesthesia, the scars and 
adhesions were dissected loose and the 
medial portion of the upper lid freed 
from its scar bed and inserted into its 
normal anatomic position. The orbit was 
packed with gauze. The patency of the 
conjunctival sacs did not persist and on 
February 10, 1943, under similar anes- 
thesia, dissection was carried out well 
into the upper outer part of the orbit and 
the lower sac dissected free. A stent of 
dental molding wax was made to fit into 
the orbit and around this was wrapped a 
split-skin graft taken from the right thigh. 
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The graft had taken well and the patient 
was soon fitted with a larger Prosthesis 
than was required for the purpose of pre- 
venting any further contraction deformity 
in healing. 
Walter A. Ohmart, 
ecretary, 


MEMPHIS SOCIETY OF OpH. 
THALMOLOGY AND 
OTOLARYNGOLOGY 


April 12, 1943 
Dr. C. Hays GLover, presiding 


CONGENITAL BLEPHAROPTOSIS AND SIMU- 
LATING CONDITIONS 


Dr. Puitie M. Lewis reported three 
cases of congenital blepharoptosis, each 
patient operated upon by the method that 
seemed best suited to the individual, 
Kodachrome slides were shown of each 
case before and after operation. 

Case 1. J. D. H., aged five years, had 
had a drooping of the right upper eyelid 
all her life and the eye was also crossed. 
The eyelid covered the upper two thirds 
of the cornea; there were 30 prism 
diopters of esotropia and a definite limi- 
tation of motion of the right eye up and 
out. There was no tendency to raise the 
lid by elevation of the brow. Resection of 
the levator was performed and also reces- 
sion of the internus and resection of the 
externus. A slight undercorrection of the 
ptosis at the outer extremity remained, 
but the improvement was definite. 

Case 2. R. C., aged six years, had had 
a drooping left upper eyelid all his life. 
The lid covered slightly more than the 
upper half of the cornea. There was no 
action of the levator muscle, and the lid 
could be lifted only very slightly by means 
of raising the brow. As the superior- 
rectus action was good, a Motais opera- 
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tion was performed. A marked over- 
correction resulted, and the eyeball was 
turned down badly. One week later a 
“reversed Motais” operation was per- 
formed. The tongue of muscle was f reed 
from the lid and divided antero-posterior- 
ly. The posterior portion was reattached 
to the stump whence it came, and the 
anterior half attached to the surface of 
the tarsus. The result was excellent. 

Case 3. E. S., aged five years, had had 
a drooping of both upper eyelids all his 
life. Two thirds of the corneas were 
covered except when he made a strong 
effort to raise the lids by elevating the 
brows. It was noticed that he did this 
most of the time, which along with a 
tilting of the head backward enabled him 
to see to get about. A bilateral Reese 
ptosis operation was performed, which 
utilized dissected strips of orbicularis 
muscle to connect with the frontalis 
muscles of the brows. Both the cosmetic 
and functional results were highly 
satisfactory. 

Dr. Lewis reported a case of the 
Marcus Gunn, or jaw-winking phe- 
nomenon, and also a case of blepharo- 
chalasis, both of which simulated ordi- 
nary ptosis. Kodachrome slides were 
shown, with a discussion of the treatment 
of these interesting conditions. A slide of 
a patient with Horner’s syndrome was 
shown because of the moderate ptosis 
present. 


CATARACT EXTRACTIONS, HEMORRHAGE, 
PROLAPSE, AND GLAUCOMA 


Dr. E. C. ELLetr reported a case of 
cataract complicated by postoperative 
hemorrhage, iris prolapse, and secondary 
glaucoma. Mr. C. was first examined in 
1912 at the age of 50 years. His eyes 
were normal, The vision, R.E., was 20/20 
with +1.75D. sph. <= +1.50D. cyl. ax. 
180°; L.E., 20/20, with +1.25D. sph. <= 
+1.00D. cyl. ax. 180°. With a suitable 
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addition he read J1. He was examined 
again 10 years later, and there was very 
little change in the refraction. The vision 
was still 20/20 and J1, but he had a be- 
ginning cataract in the right eye, in the 
shape of a spicule up and out. 

In 1928 the vision in the right eye was 
20/100, improved to 20/30 with —0.50D. 
sph. == +2.25D. cyl. ax. 180°. The vi- 
sion in the left eye was still 20/20. The 
lens opacity had increased, and there was 
a slight opacity in the left eye. The pupils, 
tension, and fundi were normal. 

In 1929 the best vision in the right eye 
was 20/80 with —2.00D. sph. <= 
—1.50D. cyl. ax. 90°. The vision in the 
left eye was still normal. 

In 1932 the vision in the right eye was 
3/200 and in the left eye 20/20. 

In 1934 the vision in the right eye was 
light perception. The vision in the left 
eye was 20/20 and J3, but the refraction 
was —0.50D. sph. <= —2.25D. cyl. ax. 
90°. The cataract in the right eye was 
mature. 

On November 24, 1934, the lens was 
extracted from the right eye—a simple 
intracapsular operation, a peripheral 
iridectomy having been done. The patient 
was then 72 years old. The day after the 
operation the patient got out of bed and 
pulled off his mask. The iris prolapsed, 
and was cleanly excised the same day, 
and the pillars dressed back. On the 
fourth day the stitch was removed. On 
the next day, he coughed and had a 
hemorrhage in the anterior chamber, but 
the wound was firm. He developed an 
atropine dermatitis which disappeared 
when duboisin was substituted for the 
atropine. On December 28th, the vision 
was 6/7.5 with +11.00D. sph, <= 
+4.50D. cyl. ax. 15°, and with a suitable 
addition he read J1. 

In June, 1938, he returned for a check 
up. Vision in the right eye was 6/7.5 and 
J2 with glasses. The optic nerve showed 
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a large cup, not definitely pathologic, 
with steep, nasal sides, but shelving to 
the temporal side. The tension was 43 mm. 
Hg (Schiotz). The pupil was large, 
feebly active, and there was a dot of pig- 


ment in the wound over the root of the 


temporal pillar of the coloboma. Eserine 
reduced the tension, and the patient con- 
tinued to use it until his recent death. 
Tension rose occasionally, and the nerve 
became more cupped, but in February, 
1943, the tension was 26 mm., vision 6/12 
and J3. The visual fields were never very 
satisfactorily recorded, because of the 
cataract ‘lenses, but there seemed to be a 
nasal contraction to 20 degrees. 

The left eye developed a cataract and 
was operated on on February 19, 1941. 
This was after glaucoma had developed 
in the right eye, but the tension was never 
elevated in the left eye. A combined intra- 
capsular extraction was done. Vitreous 
came into the anterior chamber, but none 
was present in the wound. The next 
morning, although there had been no pain 
at all, the dressing was found saturated 
with blood, and a mass of clot and pre- 
sumably ocular contents protruded be- 
tween the lids. Choroidal hemorrhage was 
more than suspected, but on close inspec- 
tion, the hemorrhage was found to be 
superficial, and the mass was only a 
clot attached to the wound. The clot was 
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cut off and much blood was found in the 
anterior chamber. The nasal half of the 
wound was slightly separated, byt the 
stitch was removed on the 14th day anj 
the patient left the hospital on the folly. 
ing day. Clearing of the eye was slow, 3 
there was blood in the anterior an 
vitreous chambers, and a high degree oj 
astigmatism resulted. It was nearly ; 
year before the best vision was obtained 
This was 6/12 with +7.00D. sph. > 
+10.00D. cyl. ax. 10°. A cystoid cong. 
tion of the scar in the left eye was treatej 
with trichloracetic acid in June, 1941, fg, 
several weeks, with a resultant flattening 
of the wound. The tension never rose jy 
the left eye, and the fundus was well see 
a few months after the operation. The ky 
examination, made a month before the pp. 
tient’s death, was as follows: R.E. vision 
6/12 with +11.00D. sph. <= +5,00, 
cyl. ax. 15°; L.E., vision 6/12 with 
+8.00D. sph. <= +10.00D. cyl. ax. 1°, 

With both eyes the vision was 6/9-. 
He read J3, R.E., and J4, LE, wit 
glasses. The tension was R.E. 26 mm 
and L.E. 22 mm. The patient died in 
March, 1943, aged 81 years. 

The interesting features are the preser- 
vation of useful vision in the right ee 
with miotics, and the happy error in te 
gard to the nature of the postoperative 
trouble in the left eye. 
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PUBLIC RELATIONS 


Most of those who study medicine do 
so because they want to practice medicine, 
a few because they are interested in re- 
search, a small minority because they have 
an interest in administration, but almost 
no one has a desire to involve himself in 
medical politics. 

The usual pattern for making an oph- 
thalmologist is for him to get as good an 
education as he can afford and is capable 
of absorbing and then to enter the prac- 
tice of his specialty as a clinician. If his 
training has been broad and sound he is 
interested in research and possibly will 
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be inclined to try his hand at it, if he 
finds the time. At least, he subscribes to a 
scientific journal or two and glances 
through most issues hurriedly when they 
arrive ; he may even'give up the time nec- 
essary for reading an entire article if it 
happens to catch his fancy. He joins the 
local medical society and attends fairly 
regularly while building his practice, in 
the end concerning himself with the oph- 
thalmic section only, if he is so fortunate 
as to live in a city where such exists—if 
not, he may attend an occasional meeting 
of the general society to hear a paper 
that has some bearing on his specialty. 
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He may step out of his role to try to 
snare a little industrial work if that type 
of practice appeals to him and especially 
if he has no serious objections to 
appearing before commissions and judges. 
This is as far from the strict practice 
of medicine as most doctors care to roam, 
and because of this somewhat ingrowing 
tendency medicine has found itself out 
of touch with current trends of thought 
with regard to the lay attitude about the 
practice of medicine and, what is more, 
does not have ready access to those laymen 
who control many matters that directly 
concern the physician. 

A good example of this relative negli- 
gence is found in connection with munici- 
pal school boards. The ophthalmologist has 
a real interest in the care of children’s eyes. 
Parents expect to get advice through the 
school physicians as to the health of their 
children. The ophthalmologist knows this 
very well and is aware that he or some 
of his confréres who are competent should 
have a guiding voice in all that pertains 
to vision in the schools. Even if he has a 
sense of responsibility he does not feel 
called upon, nor is he even sure of the 
ethics in question, to offer his services as 
a consultant. But it may well be that the 
school board does not know where to turn 
and so enlists the aid of someone. who is 
not broadly educated or does not have 
the welfare of the child as his first con- 
cern. 

This is only one example of a possible 
failure to codperate with laymen in sub- 
jects of concern to both laymen and doc- 
tors. Another might be a question of 
legislation. The ophthalmologist may have 
a clear idea of what is good and what is 
bad, but if he does not try to find out 
what laws are pending, action may have 
been taken long before he has even heard 
of them. The fact is that, being con- 
structed as he is, he does not trouble 
himself to investigate these things on his 


own initiative, and one bad law after ai 
other may be passed before he finally 
awakens to the fact that his hands ane 
being tied while he did not even realize 
that anyone was making plans to bing 
them. 

Many years ago the writer saw this 
happen in his own state, and, in fact, was 
made keenly aware of the necessity of 
preparedness in matters of legislation, 
Asked by the president of the local med. 
cal society to go to the state capitol to 
appear before a committee of the House 
of Representatives to plead a medical cause 
that he knew to be good, and being then 
young and very ingenuous, he consented to 
go, with the idea that because his cause 
was good it would prevail. A friendly 
member of the committee told him that he 
might as well make his talk, since he had 
come all the way to the state capitol to do 
so, but that the vote against him would be 
almost 100 percent because the opposition 
had been installed in the capitol for three 
months and had entertained the members 
very liberally and had been very persua- 
sive in their arguments. May I add that 
he was not a false prophet. 

That affair rankled for 25 years, buta 
clear answer as to how to combat this 
type of thing has not appeared. However, 
even if the specific answer has not been 
forthcoming certain points are obvious. 

In the first place, we no longer dare to 
push these political and sociological mat- 
ters aside and say, “Oh, let someone who 
is interested take over the job.” It is our 
job, not that of someone else. 

What actually can the individual do? 
Standing alone, he can accomplish almost 
nothing. But he does belong to medical 
organizations, not only to national socie- 
ties that are so big that the little fellow 
feels lost in them but also to his own 
county society and perhaps to a specialty 
society in his home town. There, at least, 
he has a voice that commands respect, 
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and right there he can begin by insisting 
on the creation of a standing committee 
the sole duty of which shall be to inves- 
tigate all political and sociological matters 
that concern ophthalmologists, as such, in 
his city and state, and to inform the mem- 
bers of the society of these things, so 
that prompt and appropriate action may 
be taken. When there is a change in ad- 
ministration, those who will be in charge 
of ophthalmic matters should be ap- 
proached and the position of the society 
made clear concerning points of mutual 
interest in their related fields. The great 
advantage of this set-up is that it involves 
not the initiative of an individual but of a 
group. No one is pushing himself for- 
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ward, but as the authorized agent of a 
recognized society he is acting at the re- 
quest of the organization. It cannot be 
doubted that most administrations want 
sound advice; if, therefore, representa- 
tives of reputable and relatively disinter- 
ested groups seek to discuss with them 
subjects that come within their specific 
fields of knowledge, they will surely be 
given a hearing. 

This method has applications far be- 
yond the specialty society. If applied gen- 
erally in medicine all doctors would know 
more about their public relations and 
would be far more important factors in 
the medical future of their communities. 

Lawrence T. Post. 
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ABSTRACT DEPARTMENT 


EpItep By Dr. WILLIAM H. Crisp 


Abstracts are classified under the divisions listed below, which broadly correspond to th 
formerly used in the Ophthalmic Year Book. It. must be remembered that any given paper mg 
belong to several divisions of ophthalmology, although here it is mentioned only in one Not 2 
of the headings will necessarily be found in any one issue of the Journal. ; al 


CLASSIFICATION 


aqueous ‘humor 
. Glaucoma and ocular tension 
. Crystalline lens 


1. General methods of diagnosis 

2. Therapeutics and operations 

3. Physiologic optics, refraction, and color 
vision 

4. Ocular movements 

5. Conjunctiva 

6. Cornea and sclera 

7. Uveal tract, sympathetic disease, and 

8 


10. Retina and vitreous 

11. Optic nerve and toxic amblyopias 
12. Visual tracts and centers 

13. Eyeball and orbit 


_ 14. Eyelids and lacrimal apparatus 


15. Tumors 

16. Injuries 

17. Systemic diseases and parasites 

18. Hygiene, sociology, education, and history 

19. Anatomy, embryology, and comparative 
ophthalmology 


1 
GENERAL METHODS OF DIAGNOSIS 


Irvine, S. R. A simple test for bin- 
ocular fixation. Clinical application 
useful in the appraisal of ocular dom- 
inance, amblyopia ex anopsia, minimal 
strabismus, and malingering. Amer. 
Jour. Ophth., 1944, v. 27, July, pp. 740- 
746, (References. ) 


Pereyra, L. S. A practical substitute 
for homatropine in examination of the 
media, fundus oculi, and refraction. 
Arch. de Oft. de Buenos Aires, 1942, v. 
17, Aug., p. 498. 


In 150 patients, the author experi- 
mented with solutions of atropine sul- 
phate of different strength. He found 
the 1 to 10.000 solution to be a prac- 
tical mydriatic, and he arrives at the 
following conclusions: (1) Mydriasis 
‘is complete in 100 percent of the cases. 
(2) It takes from a half to one hour 
to produce mydriasis. (3) There is no 
dazzling. (4) Accommodation is not 
paralyzed. (5) There is no increase in 
intraocular tension. (6) The average 
duration of mydriasis is 2 hours. 

Plinio Montalvan. 
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Roper, K. L., and Bannon, R, — 
Diagnostic value of monocular occly. 
sion. Arch. of Ophth., 1944, y, 3, 
April, pp. 316-320. 

Interference with binocular vision 
by occlusion of one eye may prevent 
asthenopic symptoms resulting from 
heterophoria, aniseikonia, or disturb. 
ances of the accommodation-conver- 
gence relationship, as well as doing 
away with the necessity for many fine 
adjustments on the part of the neuro 
muscular apparatus concerned in bin- 
ocular vision. While monocular oc- 
clusion has been used largely as a 
means of discovering latent hetero 
phoria, the authors suggest that it be 
used to determine whether any of the 
various binocular anomalies are at 
fault. 

Eighty selected patients at the Dart 
mouth Eye Institute were tested by 
monocular occlusion. Of this number, 
56 derived some relief during occlt 
sion. It was found that those so te 
lieved had an eight to ten chance d 
obtaining ocular comfort by correc 
tion of heterophoria or aniseikonia ot 
both. As many of the patients had 
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been referred originally for relief of 
aniseikonia, it was natural for this 
condition to be encountered more fre- 
quently than in average practice. 

For the test to be of value, occlusion 
of one eye should be maintained for 
at least two weeks. Different types of 
occluders are described. The best is 
one which is attached by suction to 
the back of the lens and fits around 
the orbit. The most inconspicuous 
occluder is an opaque contact glass. 
(6 photographs, references.) 

John C. Long. 


Swan, K. C., and White, N. G. Di-n- 
butylearbaminoylcholine .sulphate. .A 
new cycloplegic and mydriatic drug. 
Arch. of Ophth., 1944, v. 31, April, pp. 
289-291. 

The authors have synthesized a new 
class of choline esters with mydriatic 
and cycloplegic properties. By replac- 
ing the NH, group in doryl with di- 
n-butylamine, a new surface-active 
derivative is obtained which has an atro- 
pinelike effect on the parasympathetic 
nerves. The most promising of the new 
class of esters is di-n-butylcarbami- 
noylcholine sulphate. This occurs as 
white, slightly hygroscopic crystals. It 
is practically odorless but has a bitter 
taste. It may be synthesized by a rela- 
tively simple method from inexpensive 
and readily available chemicals. Solu- 
tions of the drug are fairly stable at 
room temperature if protected from 
light and alkalies, The drug has some 
antiseptic properties, and is relatively 
nonirritating, although repeated instil- 
lation of a 5 to 7-percent solution may 
cause transitory punctate disturbance 
in the corneal epithelium. Most pa- 
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tients found solutions of 5-percent ho- 
matropine hydrobromide and of 7.5 
percent di-n-butylcarbaminoylcholine 
sulphate about equally irritating, al- 
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though congestion of the conjunctival 
vessels was more pronounced after use 
of homatropine. 

The new drug has been used in the 
eyes of over 700 patients. The intensity 
of cycloplegia and mydriasis produced 
by a 7.5-percent solution of the drug 
was found to be equivalent to that pro- 
duced by 5-percent homatropine but of 
shorter duration. There appears to be 
less danger of creation of a rise of in- 
traocular pressure with the new drug 
than with homatropine. No toxic sys- 
temic effects have been observed from 
the ocular use of the drug, nor have 
there been any allergic reactions. The 
authors state that while di-n-butylcar- 
baminoylcholine sulphate is the most 
promising of the new cholinelike de- 
rivatives which have had extensive 
clinical trial, the possibilities for de- 
velopment of more effective deriva- 
tives in this new field have not been ex- 
hausted. (2 figures, references.) 

John C. Long. 


Weiss, Charles. Laboratory aids in 
the diagnosis of infections of the eye 
prevalent in tropical and subtropical 
countries. Amer. Jour. Clin. Path., 1944, 
v. 14, April, pp. 200-213. 

The author asserts that inclusions 
associated with blennorrhea of the 
new-born, with swimming-bath con- 
junctivitis, and with Samoan conjunc- 
tivitis cannot be distinguished by in- 
spection from those of trachoma. In 
ocular lymphogranuloma venereum, 
diagnosis may be made with the Frei 
skin-test and the complement-fixation 
reaction. In epidemic keratoconjunc- 
tivitis, conjunctival scrapings show a 
lymphocytic exudate with an occa- 
sional large mononuclear cell. Herpes 
material inoculated into the rabbit 
cornea may produce encephalitis. 
Biopsy is useful for recognition of 
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molluscum bodies. In rickettsial dis- 
eases diagnosis is aided by agglutina- 
tion tests employing the patient’s 
serum and various strains of Proteus 
as antigen. Agglutination reactions 
are also mentioned for oculoglandular 
tularemia and Weil’s disease; comple- 
ment fixations for lymphogranuloma 
venereum, gonorrhea, and_ syphilis; 
and the skin test for tuberculosis. The 
following classifications are amplified: 
virus diseases; bacterial infections; 
ocular manifestations of systemic dis- 
eases; mycotic diseases; infections of 
cornea, iris, and other tissues; proto- 
zoa; animal parasites; and insects. 
The ocular and geographic locations 
in the last section are detailed. 
Charles A. Bahn. 


2 
THERAPEUTICS AND OPERATIONS 


Cashell, G. T. W. Penicillin for ocu- 
lar infections. Brit. Med. Jour., 1944, 
March 25, p. 420. 


The author reports the successful 
use of penicillin drops in external ocu- 
lar infections and perforating injuries. 
Patients with chronic blepharitis and 
acute conjunctivitis responded to local 
administration of penicillin, sterile cul- 
tures and clinical cures being obtained 
in five to twenty days. In most cases, 
the organism cultured was Staphylo- 
coccus pyogenes. Corneal ulcers also 
responded well. Several patients 
showed prompt improvement in dac- 
ryocystitis after five to nine days of 
treatment. 

The preparations used contained 
500 Oxford units per c.c., for the drops, 
and 500 Oxford units per gram, for 
the ointment. The drops were given 
every four hours, or three times a day, 
except in perforating injuries, where 
they were used every half hour for 24 
hours, then every two hours through 


the second day. Instillation into the 
anterior chamber was Practiced jp 
some cases of injury. The author Sug- 
gests continuing treatment for Seven 
days after clinical cure or after Sterile 
cultures are obtained. 

Benjamin Milder. 


Paulo, A., Jr., and Arruda, J. / 
Contribution to the study of indica. 
tions for retrobulbar injection of alco. 
hol. Rev. Brasileira de Oft., 1944 y. 2, 
March, pp. 153-160. 

Two illustrative cases are briefly de- 
scribed. In one the pain was posther- 
petic, in the other it had followed vio- 
lent contusions with hematoma of the 
anterior chamber and severe intraocy: 
lar hypertension. The author uses a 
preliminary injection of 1 c.c. of 1 or2 
percent novocaine, and follows this, 
through the same needle, with an in- 
jection of 1 c.c. absolute or 80 percent 
alcohol, administered slowly. He in- 
jects more of the novocaine solution 
during withdrawal of the needle. (Ref- 
erences. ) W. H. Crisp. 


Sharma, B. C. Retrobulbar injection 
of alcohol in painful blind eyes, Indian 
Jour. Ophth., 1944, v. 5, Jan., pp. 6-10. 


Four case histories are recorded to 
illustrate the value of retrobulbar in- 
jection of 1 c.c. of 50-percent-alcohol 
solution for painful blind eyes. 

W. H. Crisp. 


Wong, W. W. Penicillin and grami- 
cidin as ocular chemotherapeutic 
agents. Arch. of Ophth., 1944, v. 31, 
Feb., pp. 165-169. 

The history, method of preparation, 
known chemical facts, and probable 
method of action of penicillin are sum- 
marized. At the time of this review, 
only four cases of ocular disease 
treated with penicillin were found. A 
patient with a corneal ulcer due to 
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Staphylococcus aureus was treated by 
a continuous bath of a solution of 
sodium penicillin. Eight days after ini- 
tial use of the drug the cornea no 
longer stained with fluorescein. The 
second case was of an infected cigarette 
burn of the cornea. This lesion healed 
in approximately four days after con- 
tinuous application of the drug by 
means of the Standard bag. The third 
case was one of corneal ulcer follow- 
ing a foreign body. Healing required 
ten days after application of penicillin. 
The fourth case was one of acute mu- 
copurulent conjunctivitis. There be- 
ing no improvement after two days of 
conventional treatment, penicillin 
drops were used, and in five days the 
eye was regarded as healed. From 
these cases it is concluded that the use 
of penicillin resulted in rapid relief of 
pain and resolution of inflammation in 
certain ocular conditions, without any 
harmful effects on the eye. Observa- 
tions on the effect of penicillin in ex- 
perimental eye infections have been 
quite encouraging. 

Dubos has produced, from cultures 
of Bacillus brevis, a substance which is 
extremely toxic to gram-positive bac- 
teria. This product may be separated 
into two components, gramicidin and 
tyrocidin. The mixture of these sub- 
stances is known as tyrothricin. The 
preparation is too toxic for intravenous 
injection and is safest applied locally. 
The results from tyrothricin in ocular 
infections have been disappointing. 
(Bibliography.) John C, Long. 


3 
PHYSIOLOGIC OPTICS, REFRACTION, 
AND COLOR VISION 
Brozek, J., and Keys, A. Flicker- 
fusion frequency as a test of fatigue. 
Jour. Industrial Hygiene and Toxicol- 
ogy, 1944, v. 26, May, p. 169. 


The flicker-fusion frequency (flick- 
ers per second at which an interrupted 
light appears as steady light) has been 
measured under various conditions. 
Under standardized conditions, equal 
results were attained. The frequency 
did not change with practice, and was 
not affected by one hour of treadmill 
marching. It decreased but slightly 
from day to day when subjects were 
working to the limit of capacity in a 
temperature of 120°F. It did, however, 
decrease noticeably from day to day 
on a regimen of hard work and total 
caloric starvation. 

The authors conclude that although 
flicker-fusion frequency changes when 
the organism is exposed to intensive 
strain yet, since the change is small, 
flicker-fusion frequency can not be 
considered a sensitive indicator of gen- 
eral fatigue. R. Grunfeld. 


Crozier, W. J., and Wolf, E. Theory 
and measurement of visual mecha- 
nisms. 11. On flicker with subdivided 
fields. Jour. Gen. Physiology, 1944, v. 
27, May, p. 401. 

Flicker contours for a square image, 
with light sectored at a focus, are 
strikingly modified if the same illumi- 
nated area is arranged in four squares 
separated by a narrow opaque cross. 
This arrangement produces, in part, 
only the changes in flicker contour 
which the authors have labeled as 
pecten effect. The significant factor in 
producing the latter is not so much 
the pulsatile interruption of light but 
the change in contrast brought about 
by the moving contact of light-dark 
borders which is produced with light 
not sectored at a focus but with bar 
images moving across a field with in- 
clined fixed opaque bars. 


R. Grunfeld. 
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Harman, N. B. Eyesight ... and 
glasses. The Practitioner, 1944, v. 152, 
Feb., pp. 65-70. 


Exercise the eyes but do not wear 
glasses, is the theme of a recent work 
by Huxley, reviving the fantasies of 
Bates. Harman explains that the need 
of glasses depends on the shape of the 
eyeball, which obviously cannot be 
changed by exercises of any sort. The 
question, “Will any sort of exercises 
benefit our eyes and enable us to do 
without glasses” can be answered with 
an unqualified “No.” The fantasies of 
Huxley, however, must not be confused 
with sight-saving classes and orthoptic 
training. In sight-saving classes, those 
with poor sight are educated how to 
use their eyes and save them. In or- 
thoptics, exercises are used to help re- 
gain a normal interaction of unbal- 
anced external eye muscles. In both, 
however, the use of glasses is prac- 
tically imperative. The use and effect 
of persuasion as a temporary expedient 
cannot be overemphasized. It increases 
the momentary urge to see better and 
minimizes the fear of sight failure. Its 
applications are many and varied in the 
field of eye exercises. Among these are 
looking at the sun to strengthen the 
eyes. Except possibly in the practically 
blind, this foolish practice can only be 
harmful, permanently damaging the 
macula. Another silly practice is blink- 
ing as a conscious effort, whose only 
possible virtue is slight development of 
visual memory. Charles A. Bahn. 


Hymes, Charles. The correlation of 
the phenomena of crossed and oblique- 
ly crossed cylinders with cylinder ret- 
inoscopy and clinical refraction, Trans. 
Amer. Acad. Ophth. and Otolaryng., 
1943, 47th mtg., July-Aug., pp. 454-459. 


Formulae are given for finding the 
power of a cylinder at any meridian, 


.toms. 


and the strength of the spherocylin- 
drical equivalent of obliquely crossed 
cylinders. Three rules as to obliquely 
crossed cylinders are noted, with their 
application in cylinder retinoscopy and 
in the use of the cross cylinder in re. 
fraction. The conclusions are that the 
same physical and physiologic basis 
applies to the technique of the cross 
cylinder and that of cylinder retinos- 
copy, and that the cross cylinder may 
be used to determine the amount and 
axis of an astigmatism but not the 
power of the spheres nor of the spher- 
ical addition for presbyopia. (3 figures, 
references. ) 
Katherine H. Chapman. 


Jaeckle, C. E. Practicability of use 
of contact lenses at low atmospheric 
pressures. Arch. of Ophth., 1944, v, 31, 
April, pp. 326-328. 


Present military aviation requires 
that crew members have good vision 
without glasses. The use of ordinary 
spectacles is considered impractical. 
The author conducted experiments to 
determine whether contact lenses 
could be used practically in airplanes 
at the altitudes commonly attained in 
modern warfare. 

Eleven observations were made in 
a pressure chamber on 10 persons who 
were accustomed to contact lenses. 
Four persons subjected to pressure 
equivalent to that of an elevation of 
10,000 feet showed no signs or symp- 
Of four persons subjected to 
pressure equivalent to an altitude of 
18,000 to 20,000 feet, two had bubbles 
under the lenses, one in one eye and 
the other in both eyes. Of six persons 
who were subjected to pressure equiv- 
alent to that of an elevation of 18,000 
feet or over, five had bubbles under at 
least one lens, While the presence of 
bubbles was not always associated 
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with demonstrably lowered visual 
acuity, the subject was aware of cloud- 
ing of the vision. In view of the rather 
consistent results, the author con- 
cludes that wearers of contact lenses 
will probably have bubbles under their 
lenses with diminution of vision when 
subjected to pressures equivalent to 
elevations of 18,000 feet or more. 
John C. Long. 


Klein, M. Retinoscopy in astigma- 
tism. Brit. Jour. Ophth., 1944, v. 28, 
May, pp. 205-220. 

The importance of the systematic 
use of cylinders in retinoscopic tests 
of astigmatic eyes is emphasized and 
the effects of obliquely crossed cylin- 
ders in retinoscopy are given in tabu- 
lar form. The advantages of the streak 
retinoscope for checking axis and 
amount of astigmatism are explained 
and the method of examination with 
this instrument is given in detail. (One 
table, references.) 

Edna M. Reynolds. 


Klein, M. Principles of retinoscopy 
presented on the basis of the theory of 
projection, Brit. Jour. Ophth., 1944, v. 
28, April, pp. 157-176. 

The effects of mirrors and lenses on 
an optical system are reviewed and 
diagrammed. Retinoscopy con- 
sidered as an aperture test for deter- 
mining the point of reversal of a my- 
opic eye or of an eye made myopic by 
trial lenses. The examined eye is re- 
garded as an apparatus which projects 
a beam of light toward the observer. 
Factors determining the speed of the 
reflex movement and the point of re- 
versal are analyzed. (16 figures, ref- 
erences. ) Edna M. Reynolds. 


Mann, I., and Archibald, C. A study 
of a selected group of women employed 


on extremely fine work. Brit. Med. 
Jour., 1944, March 18, p. 387. (See Sec- 
tion 18, Hygiene, sociology, education 
and history.) 


Masor, P. L, Axis finder chart. Arch. 
of Ophth., 1944, v. 31, April, pp. 335- 
336. 


The author employs streak retinos- 
copy (Copeland) as a means of 
objectively determining astigmatism. 
Using spheres only and rotating the 
streak produced by the retinoscope, 
the position of the streak neutralizing 
the greater refractive error determines 
the axis of the cylinder. The author 
proposes that an axis chart be sus- 
pended above the head of the patient 
so that, after carrying out the retinos- 
copy, the streak may be projected on 
the chart, thereby easily locating the 
axis of the astigmatism. (2 figures.) 

John C. Long. 


Olmsted, J. M. D. The role of the 
autonomic nervous system in accom- 
modation for far and near vision. Jour. 
Nervous and Mental Dis., 1944, v. 99, 
May, p. 794. 

The author has conducted a series 
of experiments to demonstrate the fact 
that the.ciliary muscle behaves in the 
same manner as do other autonomical- 
ly innervated tissues. It has both sym- 
pathetic and parasympathetic innerva- 
tion, and these produce opposite 
effects, the former causing contraction 
of the radial ciliary fibers, flattening 
the lens; the latter, by contraction of 
the circular fibers, causing increased 
curvature of the lens. 

Refractions have been performed on 
many kinds of laboratory animals, and 
in every case stimulation of the cervi- 
cal sympathetics has produced in- 
creased hyperopia of +1.00 D. to 
+6.50 D. This same effect is obtained 
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with the oculomotor nerve severed, 
and with the extrinsic muscles cut. 
The findings were further corrobo- 
rated by photographing the Purkinje 
images. In every case, the myopia pro- 
duced by third-nerve stimulation was 
greater than the hyperopia produced 
by stimulation of the cervical sympa- 
thetics. 

When the oculomotor nerve of a 
cat’s eye was removed, the eye became 
permanently more hyperopic. In hu- 
mans, too, a sudden shock, causing 
multiple evidences of sudden sympa- 
thetic stimulation, was accompanied 
by momentary hyperopia. When each 
of the four long ciliary nerves was 
stimulated, there was an _ induced 
astigmatism, leaning away from the 
nerve stimulated, indicating that some 
of the radial fibers of the ciliary muscle 
are stimulated by each of the long 
ciliary nerves, so that the entire 
smooth muscle did not necessarily 
react as a unit. Benjamin Milder. 


Pendse, G. S. The problem of my- 
opia. Indian Jour. Ophth., 1944, v. 5, 
Jan., pp. 11-13. 


The author proposes to gather a sta- 
tistical record of myopia, in order to 
study the comparative importance of 
all the various factors, social, familial, 
and personal, involved in the genesis 
and progress of the disease. He has 
therefore prepared an _ information 
chart, reproduced with this article, and 
the form of which he asks readers to 
follow in collecting case records. 
Copies of the chart are obtainable from 
the author at Poona City, India. 
Among the details included are those 
as to social origin, standard of living, 
ocular condition, general condition, and 
heredity. 

W. H. Crisp. 


Shukla, K. N. Myopic families, [). 
dian Jour. Ophth., 1944, y. 5, Jan., pp. 
1-5. 

The author has studied, so far as 
the records would permit, the refrac. 
tive conditions of many members of 
each of a number of families, Obyj.- 
ously, the information became less re. 
liable in dealing with antecedent gen. 
erations, and in some cases children 
below five or six years of age could 
not be examined because the parents 
objected to the use of atropine in the 
children’s eyes. Without possibility of 
important statistical conclusions, the 
author gives examples respectively of 
pedigrees in which both parents were 
myopes, in which the father alone or 
the mother alone was myopic, in which 
both grandparents were myopic, and 
in which only one grandparent was 


myopic. W. H. Crisp. 


Swan, K. C., and White, N. G. Di- 
n-butylcarbaminoylcholine sulphate, 
Arch. of Ophth., 1944, v. 31, April, pp. 
289-291. (See section 3, Physiologic op- 
tics, refraction and color vision.) 


Turner, H. H. The etiology and con- 
trol of progressive axial myopia. Penn- 
sylvania Med. Jour., 1944, v. 47, May, p. 
793. 


This article contains many charts 
and diagrams. Turner has been in- 
terested in the chemical imbalance of 
the various structures which make up 
the eye, and in the effect upon func- 
tion. He believes that such imbalances 
lie behind certain forms of congestive 
glaucoma as well as progressive axial 
myopia. The physiologic chemical bal- 
ance of the human tissues is a matter 
of particular importance in relation to 
the eye. The author believes control of 
progressive nearsightedness to be ef- 
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fective, although the ophthalmologist 
must have intelligent and understand- 
ing codperation by internists and nose 
and throat specialists. 


Theodore M. Shapira. 


Williamson-Noble, F. A. Contact 
lenses. The Practitioner, 1944, v. 152, 


Feb., pp. 82-87. 

Contact glasses were first suggested 
in 1801, but their practical use only 
began about 1911. Early contact 
glasses were without focal power, and 
the scleral portion was ground on a 
spherical curve which practically lim- 
ited their use to hypermetropes, Later, 
a mold of the anterior surface of the 
eye was perfected by Dallos, using a 
hydrophilic colloid, negocol. The mod- 
ern tendency is to use a stock mold 
without optical power. An expert con- 
tact-lens fitter usually requires but a 
few minutes to grind away the pres- 
sure areas. Twenty or more attendan- 
ces may ‘be required, however, before 
a satisfactory result is obtained. Con- 
tact glasses require more or less ex- 
tensive training for their successful 
use. First is the irritative stage. Later 
a halo of colored lights, Sattler’s veil, 
is often noted. This occurs one to three 
hours after insertion of the contact 
glass and ceases ten to thirty minutes 
after its removal. A midday break of 
about one hour without the contact 
glass is advisable. Contact glasses have 
the major advantage of moving with 
the eyeball, of minimizing curvature 
irregularjties, and of fitting closer to 
the eyeball than spectacle lenses, which 
is of value in monocular cataract. Plas- 
tic contact glasses which have the ad- 
vantage of not breaking easily are still 
in the experimental stage. 


Charles A. Bahn. 
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4 
OCULAR MOVEMENTS 


Adrogué Esteban. Ocular nystag- 
mus. Rev. Oto-Neuro-Oft., 1943, v. 18, 
March-April, pp. 49-55; and May-June, 
pp. 79-84. 

The author calls ocular nystagmus 
an associated “temblor” of the eyes; 
an involuntary, rhythmic, almost al- 
ways bilateral oscillation of the eyes in 
the same direction. Before discussing 
ocular nystagmus, he reminds us of the 
so-called “rest-point” of the eyes (in 
repose)—somewhat divergent and up. 
Latent nystagmus may be provoked 
by occluding a good eye and having 
the patient use an amblyopic eye. Con- 
genital, known as true optic or ocular 
nystagmus, is rarely associated with 
vertigo, the eyes may oscillate even 
under the closed lids, and there may 
be an accompanying spasmus nutans. 
Blindness or very poor vision is usually 
present, due to such a congenital de- 
fect as disease of the optic nerve, uveal 
coloboma, lens luxation, or microph- 
thalmos. Heredity plays an important 
role, and bright light augments the 
rapidity and amplitude of the oscilla- 
tions. Acquired spontaneous nystag- 
mus follows violent visual efforts such 
as typesetting or painting, and disap- 
pears when the provocative cause is re- 
moved. Coal-miner’s nystagmus is at- 
tributed to poor illumination. 

The causative factors are represented 
in the following classifications: (1) 
miner’s (horizontal, vertical, and 
oblique); (2) febrile diseases, due 
probably to posterior-fossa involve- 
ment; (3) chemical intoxications; (4) 
frontal-lobe injuries; (5) intracranial 
disease; (6) multiple sclerosis; (7) 
other neurologic diseases including 
familial ataxia, mongolism, syringo- 
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myelia, and craniofacial dysostosis ; (8) 
unilateral nystagmus where the af- 
fected eye has poor vision as compared 
with its fellow; (9) spontaneous volun- 
tary nystagmus; (10) spasmus nutans. 
In cases of the nonpendular type of 
nystagmus (slow and rapid phases), 
we are dealing with vestibular, com- 
missural, or cerebellar lesions. In addi- 
tion to nystagmus, acoustic lesions are 
almost always associated with vertigo 
and rarely with nausea or emesis. The 
latter two symptoms are usually in- 
dicative of increased intracranial pres- 
sure from ‘expanding brain lesions. 
Cerebral tumors rarely cause nystag- 
mus, Cerebellar injuries are frequently 
associated with transitory conjugate 
deviations. Cerebello-pontine angle tu- 
mors also provoke involuntary ocular 
movements among other symptoms. 

In conclusion, the author advises us 
not to err in cases of normal nystag- 
moid movements of extreme lateral 
gaze, and he also notes a congenital 
type of nystagmus due to paresis of 
conjugate movement. 

Edward Saskin. 


Argafiaraz, Raul. The surgical treat- 
ment of vertical strabismus with torti- 
collis, Arch. de Oft. de Buenos Aires, 
1942, v. 17, Aug., p. 439. 


While the treatment of vertical 
strabismus with torticollis is essential- 
ly surgical, there is no agreement 
among ophthalmologists concerning 
the operation of choice. The most com- 
mon cause of ocular torticollis in adults 
is paralysis of the superior oblique, 
while in children spasm of the inferior 
oblique is the most prevalent etiologic 
factor. The several operations which 
have been proposed for the correction 
of vertical strabismus are discussed in 
detail. In cases where the strabismus 
is due to spasm the author prefers 


tenotomy of the muscle involved, while 
in paralysis he favors either transplan. 
tation of the vertical recti or advance. 
ment of the split oblique muscles, (Il. 
lustrations. ) Plinio Montalvan. 


Burian, H. M, Motility clinic, Pare. 
sis of the right superior rectus muscle. 
Amer. Jour. Ophth., 1944, v. 27, Aug, 
pp. 884-888. (2 tables, 2 diagrams.) 


Crespi Jaume, Gonzalo. Unilateral 
ocular secretomotor syndrome. Arch, 
de la Soc, Oft. Hisp.-Amer., 1942, y, 1, 
Nov.-Dec., pp. 601-612. (See Section 12 
Visual tracts and centers.) 


Estrada, W. D. Sensory and motor 
ophthalmoplegia. Rev. Brasileira de 
Oft., 1944, v. 2, March, pp. 135-146, 


A white male, Portuguese, aged 4% 
years, came on account of diplopia 
which had made it necessary for him to 
cover the right eye with his hand in 
order to use the left eye. More recently, 
the right lid had drooped, and the pa- 
tient found on raising the lid that he 
had lost more or less of the vision of 
this eye. The eye was amaurotic, and 
there was paralysis of the extrinsic 
and intrinsic muscles, with ptosis, 
anesthesia of the cornea, preservation 
of sensibility in the area of distribution 
of the lacrimal, and discrete dyses- 
thesia and neuralgia in the area of the 
frontal. There was moderate exophthal- 
mos, but the eyeball was freely mov- 
able. The light reflex, direct or con- 
sensual, was absent, and so was the 
accommodative reflex. The fundus ap- 
peared normal. The left eye was nor- 
mal. General examination showed dis- 
ease of the aorta, and painful crises in 
the two lower thirds of the right 
hemithorax. The patient also suffered 
from headache and occasional vomit- 
ing. The pulse and temperature were 
normal. The Wassermann reaction 


prc 
spi 
me 
sh 
sul 
the 
ch: 
tu! 
adi 
wa 
an 
ere 
cla 
lyt 
clu 
gr 
die 


ne 

fis 

an 

sa 

ph 

co 

St 

13 

as 
be 

tu 
ve 

fo 

t 

Si 

hi 
| st 
a 

al 

in 
be 
St 

| b 
n 
di 


roved negative as to both blood and 
spinal fluid. However, antiluetic treat- 
ment was initiated. X-ray examination 
showed changes in the sphenoidal fis- 
sure and the optic canal. X ray of the 
thorax ‘showed _ general nodular 
changes, probably of a neoplastic na- 
ture. Two months after the patient’s 
admission to the clinic, a small nodule 
was found beneath the right clavicle, 
and swollen areas were found in sev- 
eral ribs. Pathologic study of the infra- 
clavicular nodule gave a diagnosis of 
lymphoepithelioma of the kind in- 
cluded by some modern authors in the 
group of reticulosarcomas. The patient 
died three months after admission, and 
autopsy disclosed the existence of a 
neoplasm at the level of the sphenoidal 
fissure and extending along the frontal 
and sphenoidal bones to the middle fos- 
sa of the cranium. (4 photographs, 2 
photomicrographs, references.) 

W. H. Crisp. 


Gifford, S. R. The treatment of 
concomitant strabismus. Nebraska 
State Med. Jour., 1944, v. 29, May, p. 
136, 

The treatment of squint must begin 
as early as possible. The diagnosis can 
be made and treatment can be insti- 
tuted at the age of one year. In con- 
vergent strabismus full correction 
found under cycloplegia is given and 
the amblyopic eye is trained by occlu- 
sion. If the child is too young to have 
his vision recorded, the eye with con- 
stant monocular squint is considered 
amblyopic. A check of vision is made 
after two weeks, and if the vision has 
improved the periods of occlusion can 
be shortened. In cases of alternating 
strabismus, occlusion is necessary to 
break up fusion and either eye is alter- 
nately covered. If, however, the eyes 
do not become straight, orthoptic 


ABSTRACTS 1171 


training must be instituted. If this is 
not available or is unsuccessful, sur- 
gery is indicated. For divergence 
strabismus, orthoptic exercises and oc- 
clusion are the only therapeutic meas- 
ures possible before operation. Since 
recession of the externus and advance- 
ment of the internus produce a weaker 
effect than when performed on the 
opposite muscles, divergent squint re- 
quires a surgical procedure such as 
would be planned to correct a con- 
vergent squint of 50 percent greater 
amount. R. Grunfeld. 


Langdon, H. M., Ellis, V. M., and 
Mulberger, R. D. Operative treatment 
of paralysis of the external rectus mus- 
cle. Arch. of Ophth., 1944, v. 31, March, 
pp. 254-255. 


The authors give a review of the 
literature as to procedures used by 
various writers. Most of the surgeons 
have in some way transplanted por- 
tions of the superior and inferior recti. 
In one case with successful result re- 
ported by Payne, marked improvement 
followed recession of the medial rectus 
and resection of the lateral rectus with- 
out any transplantation procedure. 

The authors report two cases in 
which they did a recession of the medi- 
al rectus, advancement of the lateral 
rectus, and transplantation of the outer 
third of the superior and of the inferior 
rectus muscles with attachment to the 
old insertion of the lateral rectus mus- 
cle. (References.) R. W. Danielson. 


Latorre Morasso, S. Atypical devia- 
tion of the head in a case of oculomotor 
paralysis. Arch. de la Soc. Oft. Hisp.- 
Amer., 1942, v. 1, Nov.-Dec., pp. 621- 
624. 


Case report of paralysis of the right 
external rectus, in which the patient, 
instead of rotating the head along a 
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vertical axis to overcome the diplopia 
caused by absence of abduction to the 
right, bent the head forward, because 
in this position he seemed better able 
to overcome the diplopia. The author 
concludes that the position of the head 
is not always an accurate sign for mak- 
ing diagnosis as to a paralytic muscle. 
(2 photographs. ) 
Ramon Castroviejo. 


Latorre Morasso, S., and Aguilar, J. 
Axenfeld-Schurenberg disease. Arch. 
de la Soc. Oft. Hisp.-Amer., 1942, v. 1. 
Nov.-Dec., pp. 625-631. 

The author gives case reports of the 
syndrome first described by Axenfeld 
and Schurenberg in 1901, under the 
name of congenital cyclic oculomotor 
paralysis. In this condition, the muscles 
innervated by the third nerve manifest 
phases of paralysis alternating with 
spasm. The author reports two cases, 
with a similar picture of typical paraly- 
sis of the left third nerve. In both cases 
there was ptosis of the left upper lid, 
and in both cases the eyes were in 
abduction and the pupil was fixed. Al- 
ternating with this picture of paralysis, 
there were periods of spasm of the 
muscles innervated by the third nerve, 
during which the lid was raised and 
the pupil contracted, and the eye de- 
viated inward or outward. In the first 
case the symptoms were noticed by the 
parents of the patient at the age of ten 
months; in the second case, at the age 
of fourteen months, after a fall. The 
pathogenesis of the condition is briefly 
discussed. (2 photographs, references.) 

Ramon Castroviejo. 


Lippmann, Otto. Paralysis of diver- 
gence due to cerebellar tumor. Arch. 
of Ophth., 1944, v. 31, April, pp. 299- 
301. 


Present knowledge of the mecha- 


nism and of the subcortical center for 
divergence is incomplete. The major- 
ity of authors have assumed the exist. 
ence of a center for divergence, prob. 
ably located in the metencéphalon in 
thé vicinity of the abducens nucleys 
There has been only one case of pa. 
ralysis of divergence with Autopsy 
report recorded. In this case the ay. 
thors claimed a center for divergence 
in the mesencephalon near the nucleys 
of the oculomotor nerve. 

The author reports the case .of 4 
male college student aged twenty 
years. During a period of observation 
of two years, the chief symptom had 
been paralysis of divergence. A diag- 
nosis of cerebellar tumor was made 
and an operation performed. Direct in- 
spection during operation proved that 
the lesion was a tumor of the vermis, 
extending downward along the me- 
dulla. Pressure from the tumor im- 
peded the circulation of cerebrospinal 
fluid. The paralysis of divergence was 
most likely caused by pressure on the 
subcortical center of divergence. In 
this case, pressure could have been 
exerted only on the metencephalon 
and the findings tend to support the 
theory of a center for divergence in 
the vicinity of the nucleus of the sixth 
cranial nerve. The patient failed to re- 
cover from the incomplete removal of 
the tumor. (References.) 

John C. Long. 


Luz, Barbosa da. Concerning strabis- 
mus, Rey. Brasileira de Oft., 1944, v. 
2, March, pp. 147-152. 

The author asserts that the motive in 
95 percent of the cases of strabismus 


which come for treatment is cosmetic. 


He reviews briefly the steps to be taken 
in selecting cases for various forms of 
treatment. (References.) 

W. H. Crisp. 


h 
of 
6) 
P 

| loc 
th 
ap 
Be 
Si 
an 
fo 
als 
tu 
au 
th 
si 
he 

| fo 
ex 
pr 
th 
en 
ple 
pa 
ca 
br 
Al 
62 
m< 
wi 
se 
ne 
ris 
dis 
th 
T 


Marin Amat, M. Ophthalmoplegic 
headache, or recurrent painful paralysis 
of the ocular muscles. Arch. de la Soc. 
oft. Hisp.-Amer., 1942, v. 1, Nov.-Dec., 
pp. 593-600. 

Case report of an intracranial tumor, 
located near the cavernous sinus, on 
the right side. The first symptoms to 
appear were severe right hemicrania, 
Bernard-Horner syndrome, and paraly- 
sis of the sixth nerve and of the first 
and second branches of the trigeminus. 
Within a year, the second, third, 
fourth, seventh, and eighth nerves were 
also- affected. The presence of the 
tumor was confirmed by X ray. The 
author believes that the syndrome of 
the external wall of the cavernous 
sinus and so-called ophthalmoplegic 
headache are the same afféction, the 
former more localized, the latter more 
extensive. The affection is of fatal 
prognosis, unless diagnosis is made in 
the early stages of the disease. (Refer- 
ences. ) Ramon Castroviejo. 


Moreu, Angel. About a case of com- 
plete ophthalmoplegia associated with 
paralysis of several cranial nerves, 
caused by a tumor in the medial cere- 
bral fossa. Arch. de la Soc. Oft. Hisp.- 
Amer., 1942, v. 1, Nov.-Dec., pp. 613- 
620. 


Case report of complete ophthal- 
moplegia of the right eye, associated 
with paralysis of the first, fifth, 
seventh, eighth, ninth, and twelfth 
nerves. X ray revealed a tumor in the 
right medial cerebral fossa. The author 
discusses briefly the pathogenesis of 
the condition. (6 figures.) 

Ramon Castroviejo. 


Pugh, Mary. Orthoptic treatment. 
The Practitioner, 1944, v. 152, Feb., pp. 
88-93. 


Approximately one half of the cases 
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of squint are due to errors of refrac- 
tion and are relieved by correction of 
such errors at the earliest possible age. 
Squint is seldom cured spontaneously. 
Psychologic trauma is causative in 
10 to 20 percent. Here, in addition to 
proper correcting lenses, control of 
psychologic difficulties such as jeal- 
ousy and imitation plays a more or less 
important role in keeping the eyes 
straight. The remaining 30 percent of 
cases of squint are due to defects in 
strength of the ocular muscles with or 
without the other two factors. The first 
stage of orthoptic training, which 
should commence at the earliest pos- 
sible age, is sight development in the 
poorer eye by monocular occlusion, 
which should be observed monthly lest 
the poorer eye become the dominant 
eye. Good results after eight years of 
age are the exception, The usual stand- 
ard for beginning the second step, the 
development of binocular vision, is 6/18 
in the worse eye. The number of 
patients who recover normality by 
orthoptic treatment alone is approxi- 
mately 10 to 15 percent. Surgery alone 
is successful in approximately 50 per- 
cent. Proper use of correcting glasses, 
orthoptic training, and surgery com- 
bined, however, gives successful results 
in 80 to 90 percent. Charles A. Bahn. 


White, J. W. The choice of the fixat- 
ing eye in paralytic and nonparalytic 
strabismus. Amer. Jour. Ophth., 1944, 
v. 27, Aug., pp. 817-819; also Trans. 
Amer. Ophth. Soc., 1943, v. 41, p. 319. 


5 
CONJUNCTIVA 


Allen, T. D. Epidemic keratocon- 
junctivitis from a subjective viewpoint. 
Ophth. Ibero Amer., 1943, v. 5, no. 3, 
p. 206. (See Amer. Jour. Ophth., 1944, 
v. 27, Jan., p. 16.) 
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Allen, J. H. Inclusion blennorrhea. 
Amer. Jour. Ophth., 1944, v. 27, Aug., 
pp. 833-846; also Trans. Amer. Ophth. 
Soc., 1943, v. 41, p. 345. (One figure, 
7 tables, references.) 


Berens, C., and Nilson, E. L. Rela- 
tionship between the bacteriology of 
the conjunctiva and nasal mucosa. 
Amer. Jour. Ophth., 1944, v. 27, July, 
pp. 747-761; also Trans. Amer, Ophth. 
Soc., 1943, v. 41, p. 109. (4 tables, ex- 
tensive bibliography.) 


Giqueaux, R. E., and Ochoa, R. G. 
Gonococcal conjunctivitis treated with 
Dagenan. Anales Argentinos Oft., 
1943, v. 4, July-Aug.-Sept., pp. 101-105. 

The authors list four cases of se- 
vere gonorrheal conjunctivitis treated 
with Dagenan (a sulfonamide). The 
results were highly gratifying in that 
there was definite easing of symptoms 
in from 24 to 48 hours, while in from 
three to six days the diplococci disap- 
peared from the conjunctival secretion. 
There were no untoward reactions to 
the drug, which was administered sys- 
temically. Edward Saskin. 


Korns, R. F., Sanders, M., and 
Alexander, R. C. Epidemic keratocon- 
junctivitis. (Correlation of epidemio- 
logic data and results of serum virus 
neutralization tests.) Amer. Jour. Pub- 
lic Health, etc., 1944, v. 34, June, p. 
567. 


The injection into mice of conjunc- 
tival scrapings from patients suffering 
from clinically diagnosed epidemic 
keratoconjunctivitis has not produced 
a transmissible agent. The mice in- 
variably recovered, but the injection 
afforded the mice protection against 
the action of a virus previously iso- 
lated by Sanders, proving thus that 
the Sanders virus is etiologically re- 


lated to epidemic keratoconjunctivitis 
While one hundred control mice dieq 
from injection of virus in a dilution of 
10-*, an equal number of inoculate 
mice succumbed only to a dilution of 
10°. Sera of convalescent patients 
gave evidence of the presence of anti. 
bodies, because some mice survived an 
injection of virus in a 10~ dilution of 
serum and others even a 107 dilution, 
The last fact signifies that the serum 
contained 100,000 neutralizing doses, 
No neutralizing antibodies were pres. 
ent in the sera of patients during their 
first week of illness. Sera from healthy 
contacts, such as_ physicians and 
nurses, gave a high titer of antibodies 
although they never showed any clini- 
cal sign of epidemic keratoconjuncti- 
vitis. This fact proves the subclinical 
existence of this disease. 


R. Grunfeld. 


Lijo Pavia, J., Albertal, M., and 
Lachman, R. Infantile phlyctenular 
keratoconjunctivitis. Rev. Oto-Neuro- 
Oft., 1944, v. 19, Jan.-Feb., pp. 9-22. 

The authors generally accept the 
belief that true phlyctenular kerato- 
conjunctivitis is part of a scrofulous 
syndrome. Phlyctenules occur in chil- 
dren with facial pallor, chronic coryza, 
adenoid hyperplasia, and so on; all 
cases show tracheobronchial and peri- 
hilar adenopathy; the tuberculin skin 
test is always positive; there is a daily 
elevation of temperature; there are 
frequently ear and mouth lesions; the 
family is usually tuberculin-positive. 

By a colleague who used a similar 
approach in treating diphtheria, the 
authors were stimulated into trying 
an endonasal route for therapy, using 
a spray solution of tuberculin in 
strengths of 1 to 20,000 and 1 to 
10,000. The advantages of this mode 
o: therapy are: ease of application for 
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adult and child; little if any side- 
reaction to the tuberculin; number of 
necessary doses smaller than by the 
subcutaneous route; rapidity of ab- 
sorption of tuberculin by the mucosa. 

Observation of fifty children with 
established diagnoses of phlyctenular 
keratoconjunctivitis showed that thirty 
of the children were in the school-age 
group, while all but 12 had corneal 
ulcers associated with unilateral ‘ung 
lesions, and those 12 had bilateral lung 
lesions. Of the thirty school children, 
twenty-three showed satisfactory im- 
provement of the ocular process under 
this type of therapy. 


Edward Saskin. 


Lij6 Pavia, J. Trachoma and the 
local application of sulfonamides. Rev. 
Oto-Neuro-Oft., 1943, v. 18, Sept.-Oct., 
pp. 131-149. 

This somewhat delayed paper adds 
to our fund of knowledge with respect 
to trachoma and the local use of the 
sulfonamides. The author points out, 
academically and clinically, that under 
this drug there is definite diminution 
in size of the trachomatous conjunc- 
tival nodule and regression of pan- 
nus. After discussing seven individ- 
ual cases he describes a mode of treat- 
ment utilizing oral administration, 
local installation, and conjunctival 
spraying with the sulfonamide. The 
illustrations include excellent photo- 
graphs of the conjunctiva as well as 
photomicrographs. The author con- 
cludes with the advice that conjunc- 
tival biopsies be made before and after 
treatment. Edward Saskin. 


MacCallan, A. F. Some diseases of 
the eye met with abroad. The Practi- 
tioner, 1944, vy. 152, Feb., pp. 71-78. 


A few of the commoner eye diseases 
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encountered in the tropics are outlined 
for the general physician by the author, 
whose experience in this field is prob- 
ably greater than that of any living 
man. Snellen’s operation is preferred in 
trachomatous entropion. The bacteria 
which most frequently cause conjunc- 
tivitis in the tropics are staphylococ- 
ci, streptococci, Koch-Weeks bacillus, 
Morax-Axenfeld diplobacillus, pneumo- 
cocci, gonococci, and diphtheria bacil- 
lus. All of these may produce an acute 
or chronic conjunctivitis, beginning as 
either type and changing to the other. 
When, in the more severe cases, specific 
treatment is impossible, the author 
recommends sulfonamides, 2-percent 
silver-nitrate applications to the 
everted lids daily, ointment to the lid 
margins to prevent gluing, and can- 
thotomy if necessary. In mild conjunc- 
tival inflammations, the frequency of 
inverted lashes is emphasized. Tra- 
choma is discussed at length. Not gen- 
erally appreciated is the frequency of 
trachoma carriers who apparently have 
normal eyes but transmit the disease. 
In Egypt, the trachomatous infection 
is usually contaminated with Koch- 
Weeks bacillus, Morax-Axenfeld diplo- 
bacillus, gonococci, and other organ- 
isms. The author’s well-known stages 
or types of trachoma and his mode of 
treatment are reviewed. 
Charles A. Bahn. 


Mangiaracine, A. B., and Pollen, A. 
Meningococcic conjunctivitis. Arch. of 
Ophth., 1944, v. 31, April, pp. 284-288. 

Within a five-month period the 
authors have observed in Boston ten 
cases of acute suppurative conjunc- 
tivitis of meningococcic origin. In none 
of these cases was there a definite his- 
tory of exposure or general prodromal 
symptoms. Five of the patients gave a 
history of a “cold” at some period prior 
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to onset of the conjunctivitis. The ages 
varied from 14 weeks to 15 years, and 
all of the patients were males. One of 
the patients developed a frank men- 
ingitis and one a meningococcic sep- 
ticemia with an abortive meningitis. In 
six cases the conjunctivitis was bi- 
lateral. Two of the patients developed 
superficial corneal ulcers and three 
showed corneal edema. Treatment con- 
sisted of local therapy with sulfanila- 
mide solution and sulfathiazole oint- 
ment, combined in five cases with oral 
administration of the sulfonamides. 
Oral administration of the drug did not 
seem to hasten recovery. One case was 
treated by local instillation of a zinc- 
sulphate solution only. This patient im- 
proved as rapidly as did the others. 
The average length of hospitalization 
was eight days, the ocular discharge 
subsiding in three to five days, and the 
eyes becoming white and the process 
quiescent in seven days. In no case was 
there any permanent ocular damage. 
(References. ) John C. Long. 


Molner, J. G., and Cooper, E. L. Epi- 
demic _keratoconjunctivitis—Detroit 
experience. Amer. Jour. Public Health, 
etc., 1944, v. 34, June, p. 572. 

Epidemic keratoconjunctivitis has 
been made a reportable disease in the 
State of Michigan. Physicians, nurses, 
and first-aid personnel have been 
familiarized with the clinical charac-, 
teristics of the disease, its mode of 
spread, and so on. Since meticulous 
care and cleanliness are essential in 
controlling the spread of the disease, 
separate eye rooms have been estab- 
lished in the industrial plants. Strict 
adherence to communicable-disease 
technique has been introduced. The 
attendants are required to wear gowns 
and gloves and to scrub meticulously 
between cases. All contaminated eye- 


room equipment is sterilized between 
individual cases. However, the authors 
find that the plan of separate eye 
rooms is contrary to good practice 
Patients are excluded from work until 
the physician gives a permit to returp, 

Pontocaine, adrenalin chloride, anq 
boric acid gave the best symptomatic 
relief. Five-percent sulfathiazole ses. 
quihydrate was of no benefit. Cover. 
ing the eye is contraindicated, A 
small absorbent pad fixed under the 
eyelid was comforting. A solution of 
tyrothricine, 30-mg. per 100 ce, 
seemed to be valuable, and markedly 
reduced the incidence of complica- 
tions. R. Grunfeld. 


Penido Burnier and Lech, Jr. Treat. 
ment of trachoma. Reprint from Sjio 
Paulo Medico, 1944, v. 23, Jan., pp. 
23-44, 

A general discussion of the subject, 
as presented before the First Inter- 
American Congress for Prevention of 
Blindness, July, 1942, Rio de Janeiro. 
(Bibliography.) 


Shapland, C. D. A case of primary 
chancre of the bulbar conjunctiva. Brit. 
Jour. Ophth., 1944, v. 28, April, pp. 
187-189. 

The patient, a male twenty years of 
age, reported for examination because 
of inflammation of the left eye of ten 
days duration, accompanied by slight 
discharge. There was edema of both 
lids of the left eye and of the plica 
semilunaris and caruncle. Swellings in 
the left parotid and submaxillary re 
gions were noticeable, being due to en- 
largement of the lymphatic glands in 
those situations. An indurated area of 
cartilaginous consistence was palpable 
through the lower lid. When the lid 
was everted a small grayish-white ul 
cer was found, 4 mm. long and 1.5 mm. 
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broad, with sharply defined edges and 
gray sloughing base. The cornea was 
clear and showed no stain with fluores- 
cein, A specimen of serum from the 
ulcer was positive to a dark field ex- 
amination for treponema pallidum. 
Wassermann and Kahn reactions were 
both faintly positive. 

Discharge from the left eye had 
ceased three days after treatment with 
arsenicals and bismuth were begun, 
and the ulcer had completely disap- 
peared by the seventh day. The in- 
durated band in the lower fornix re- 
mained unchanged for two weeks and 
then gradually retrogressed. Enlarge- 
ment of the lymph glands disappeared 
gradually over the period of two 
months during which the patient was 
under observation and treatment. (One 
color plate, bibliography.) 

Edna M. Reynolds. 


Sorsby, A., and Hoffa, E. The sul- 
fonamides in ophthalmia neonatorum. 
Brit. Med. Jour., 1944, March 11, p. 
353. 

This paper presents a summary of 
the results of sulfonamide treatment 
of 258 cases of ophthalmia neonato- 
rum, supplementing a similar earlier 
report on 273 cases. There was no 
striking difference in the results ob- 
tained with the various sulfonamides 
used—sulfapyridine, sulfathiazole, sul- 
famezathine, and sulfadiazine. Alto- 
gether, 29.9 percent were cured within 
3 days, and 85.7 percent within 8 days. 
The drugs were efficacious in both 
gonorrheal and nongonorrheal oph- 
thalmia, but quicker cures were ob- 
tained in the former group. Delay in 
initiating did not affect the success of 
the treatment. The medication was 
continued for three days after clinical 
cure was effected, and few relapses 
were observed. Benjamin Milder. 
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Sorsby, Arnold. Tuberculosis and 
the eye. The Practitioner, 1944, v. 152, 
Feb., pp. 79-81. (See Section 17, Sys- 
temic diseases and parasites.) 


Theodore, F. H., and Kost, P. F. 
Meningococcic conjunctivitis. Arch. of 
Ophth., 1944, v. 31, March, pp. 245- 
247. 


The purpose of this paper is to call 


attention to the frequency of meningo- 


coccic conjunctivitis during periods in 
which the incidence of meningococ- 
cemia and of meningococcic meningitis 
is high, and to emphasize the impor- 
tance of routine bacteriologic examina- 
tion of the conjunctival discharge in 
all cases of acute catarrhal conjunc- 
tivitis. 

Early recognition of meningococcic 
conjunctivitis is of great importance 
for two reasons: First, in cases in 
which the infection may go on to 
meningococcemia and meningitis, the 
great value of early administration of 
sulfonamide compounds is obvious. 
Second, even if the infection remains 
limited to the eye and responds to local 
treatment, it is of the greatest im- 
portance to prevent the patient’s be- 
coming a carrier. 

Clinically, one cannot distinguish 
conjunctivitis due to the Neisser bac- 
terium from other types of severe 
catarrhal conjunctivitis, although one 
may suspect it when the known inci- 
dence of this infection is high. The 
diagnosis therefore depends entirely 
on bacteriologic methods. 

The authors give a detailed descrip- 
tion of their culture technique, and re- 
port eight cases treated. They con- 
clude by saying that the incidence of 
extrameningeal infection increases at 
times .when meningococcic meningitis 
is prevalent. (References.) 

R. W. Danielson. 
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Waldapfel, Richard. Infection of 
lymphoid tissue of the pharynx and of 
the conjunctiva. Arch. of Ophth., 1944, 
v. 31, April, pp. 331-333. 

The same kind of lymphoid tissue is 
found in the conjunctiva as is present 
in the pharynx. On the basis of the 
anatomic analogy between the lymph- 
oid structures in the two areas, it is 
obvious to expect an analogy between 
the infections involving this tissue in 
the pharynx and conjunctiva respec- 
tively. 

Two cases are reported in which 
“abscess-forming follicular conjunc- 
tivitis” was associated with follicular 
pharyngitis and mild systemic mani- 
festations. Both cases responded 
promptly to internal administration of 
sulfadiazine and conjunctival applica- 
tion of sulfathiazole ointment. 

The microscopic picture of this type 
of conjunctivitis is characterized by 
the occurrence of miliary abscesses in 
the lymph follicles of the conjunctiva, 
analogous to the abscesses in the 
lymph follicles of the pharynx asso- 
ciated with acute tonsillitis. According 
to the theory of Fein, tonsillitis is not 
a basic disease but is the secondary 
localization of an infection which has 
taken place elsewhere. The concur- 
rence of this type of conjunctivitis 
with similar changes in the pharynx 
seems to support this view. (Refer- 
ences.) John C. Long. 


6 
CORNEA AND SCLERA 


Allen, T. D. Epidemic keratocon- 
junctivitis from a subjective viewpoint. 
Ophth. Ibero Amer., 1943, v. 5, no. 3, 
p. 206. (See Amer. Jour. Ophth., 1944, 
v. 27, Jan., p. 16.) 


Campos, Evaldo. Treatment of 
ophthalmic herpes zoster with vita- 
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min C. Rev. Brasileira de Oft., 1942 y 
2, March, pp. 157-163. 

Typical herpes zoster in the area of 
distribution of. the left ophthalmic 
nerve, in a boy of 11 years, showeg 
great improvement the day after the 
second of two intravenous injections of 
the sodium salt of ascorbic acid, 0.1 
gram each, on successive days, 

W. H. Crisp, 


Cogan, D. G., Hirsch, E. O., and 
Kinsey, V. E. The cornea. 6. Perme. 
ability characteristics of the excised 
cornea, Arch. of Ophth., 1944, y, 31, 
May, pp. 408-412. 


Leber’s thesis that the epithelium 
and endothelium were impermeable to 
water since the corneal stroma did not 
appear to absorb tears or fluid from 
the aqueous had been widely accepted 
until recently. Coincidentally, these 
same membranes have been thought 
to be permeable to various dissolved 
substances, particularly those used in 
ophthalmic practice. 

The technique of the authors’ ex- 
periments is given in detail. Briefly, 
freshly excised beef corneas were tied 
on tubes epithelial side out, the tube 
immersed in a flask of water for an 
arbitrary period of 18 hours, and the 
results tabulated. The fluid in the tube 
was hypertonic to that in the flask by 
at least 0.2 mol of sodium chloride or 
its osmotic equivalent. 

The authors observed that purely 
water-soluble substances did not pass 
through the epithelium (nor, in all 
probability, through the endothelium), 
while purely fat-soluble substances did 
not pass through the stroma. With the 
exception of water, substances which 
did get through the whole cornea had 
characteristically biphasic solubilities. 
Transfer of substances through the 
excised cornea did not differ appre- 


| | 
cia 
ju 
pe 
si 
(R 
rik 
V. 
a 
ve 
pe 
SI 
| ti 
1 
d 
V 
n 
fi 
| 
| 
| 
| 


ABSTRACTS 1179 


ciably in the two directions. The con- 
junctiva showed qualitatively similar 
though less rigorous properties of 
permeability, and the sclera properties 
similar to those of the corneal stroma. 


(References and 4 tables.) 
R. W. Danielson. 


Ferguson, W. J. W. Ocular signs of 
riboflavin deficiency. The Lancet, 1944, 
y. 246, April 1, pp. 431-432. 

Abnormal corneal vascularization of 
a clinically recognizable type and with 
very mild symptoms was found in 7.8 
percent of 422 persons examined in 
Sheffield, England. These included in- 
dustrial workers, students, and institu- 
tional inmates and outpatients. In 13 
cases the use of riboflavin, especially 
in large doses approximating 15 mg. 
daily, was followed in three or four 
weeks by disappearance of the ab- 
normal corneal vessels. Riboflavin de- 
ficiency is believed not to be the only 
cause of abnormal corneal vascularity. 
Vascular limbal engorgement is so 
frequent and so easily caused by so 
many physical and chemical factors 
that it is of little value in the diagnosis 
of vitamin deficiencies. Only such 
superficial new blood vessels as actu- 
ally invade the cornea and involve the 
entire corneal circumference are to be 
considered as potential evidence of 
nutritional deficiency. 

Charles A. Bahn. 


Friedenwald, J. S., Hughes, W. F., 
Jr., and Herrmann, H. Acid-base tol- 
erance of the cornea. Arch. of Ophth., 
1944, v. 31, April, pp. 279-283. 

This experimental work was carried 
out as a preliminary to study of the 
mechanisms by which acids and alkalis 
damage the cornea. Living rabbit- 
corneas were treated with isotonic so- 
lutions of sodium hydroxide and hydro- 


chloric acid of varying py, combined 
with buffer agents. An elaborate sys- 
tem of grading the degree of reaction 
was devised, based on the intensity 
and duration of the corneal opacity, 
the degree of corneal edema, and the 
presence of corneal slough or ulcera- 
tion, pannus, conjunctival reaction, and 
iritis. It was found that this system of 
grading gave very uniform results, 
even when carried out by different ob- 
servers. The chemicals were applied by 
dropping the solution on the cornea 
after mechanical removal of the epi- 
thelium, and also by intrastromal in- 
jection of 0.1 c.c. of the substance. 

The data obtained are _ charted 
graphically. It was demonstrated that 
the corneal epithelium served as a pro- 
tection against the action of acids, but 
much less against that of alkalis. One 
of the first effects of application of an 
alkali is loss of the epithelium. The 
effect of intrastromal injection of un- 
buffered sodium hydroxide or hydro- 
chloric acid was less than the effect of 
these same solutions when instilled. 
This difference is explained by the buf- 
fering effect of the corneal tissue. It 
was found possible to determine the 
pu tolerance of the cornea, but this 
tolerance is not wholly independent of 
the ionic species used. (2 illustrations, 
6 graphs, references.) 

John C. Long. 


Knapp, A. A. Corneal graft or tat- 
tooing with iridectomy? U. S. Naval 
Med. Bull., 1944, v. 42, June, p. 1366. 

Corneal graft is never to be recom- 
mended. A corneal graft will remain 
transparent only if it is imbedded 
within a partially clear stromal area 


of the host’s cornea. When there is a * 


small but clear area of cornea in the 
interpalpebral fissure, tattooing fol- 
lowed by an optical iridectomy is the 


42. 
ity 
€a of 
Imic | 
Owed 
the 
Ns of : 
, O1 
p. 
and | | 
ised | 
31, 
1um 
e to 
not | 
rom 
ted | 
ese 
ght | 
ved 
in 
ex- 
ly | 
led | 
ibe 
an 
he | 
be | 
or 
li 
ly 
Ss | 
ill 
| 
| 
d 
€ | 
€ 


1180 


operation of choice. In keratoconus 
high doses of vitamin D and calcium 
are indicated, but not a corneal graft. 
The author has performed corneal tat- 
tooing and iridectomy in six cases. 
The vision varied from 20/200 to 
20/100 and improved after operation 
to 20/30 in four cases and 20/20 in 
two cases. Corneal tattooing may re- 
main effective for at least seven years. 
R. Grunfeld. 


Korns, R. F., Sanders, M., and Alex- 
ander, R. C. Epidemic keratoconjunc- 
tivitis. (Correlation of epidemiologic 
data and results of serum virus neu- 
tralization tests.) Amer. Jour. Public 
Health, etc., 1944, v. 34, June, p. 567. 
(See Section 5, Conjunctiva.) 


Lijo Pavia, J., Albertal, M., and 
Lachman, R. Infantile phlyctenular 
keratoconjunctivitis. Rev. Oto-Neuro- 
Oft., 1944, v. 19, Jan.-Feb., pp. 9-22. 
(See Section 5, Conjunctiva.) 


Lyle, T. K. Corneal vascularization 
in nutritional deficiency, The Lancet, 
1944, v. 246, March 25, pp. 393-395. 


In the individual cornea, vascularity 
is not necessarily an evidence of 
dietary deficiency. Many individuals 
receiving excellent dietaries had cor- 
neal blood-vessels and many subjects 
with much corneal vascularity did not 
improve after the diet was supple- 
mented. In groups, however, corneal 
vascularity is proportionate to general 
nutrition. Riboflavin is not the only 
nutrient involved in the prevention of 
corneal vascularization; in fact, it is 
a minor one compared with others 
present in fruits and vegetables. The 
above conclusions were formed after 
detailed study of 4,000 RAF person- 
nel, one half stationed in Britain and 
the other half stationed in different 
parts of the British Empire. Only 


ABSTRACTS 


those who had been stationed giz 
months in any locality were used, 
Most of the subjects were between 
twenty and thirty years of age, anq 
were examined at regular intervals 
with the biomicroscope. Climate haq 
no effect on corneal vascularity, Only 
0.5 percent of those examined had even 
slight photophobia when examined 
biomicroscopically. This usually ac. 
companied corneal vascularity, 


Charles A. Bahn. 


Molner, J. G., and Cooper, E, L, 
Epidemic keratoconjunctivitis — De. 
troit experience. Amer. Jour. Public 
Health, etc., 1944, v. 34, June, p. 572. 
(See Section 5, Conjunctiva.) 


Trevor-Roper, P. D. Treatment of 
hypopyon ulcers with albucid and pro- 
flavine. Brit. Jour. Ophth., 1944, v, 28 
April, pp. 181-184. 


Twelve cases of hypopyon ulcer 
treated with albucid, twelve cases 
treated with proflavine, and one with 
oral sulfapyridine; as well as three 
cases of hypopyon iritis treated with 
proflavine irrigations, are reported. 

In the cases treated with albucid, a 
30-percent solution was instilled every 
hour during the day for four days 
and at night a 10-percent ointment was 
applied every four hours for four 
nights. This was followed by the use 
of a 10-percent ointment three times 
daily. In six of these cases, the hypo- 
pyon cleared in from three to nine 
days. In three cases the hypopyon was 
still present when the patients were 
transferred to a base hospital. In three 
cases, Saemisch section was required. 
Two of these eyes had to be eviscerated 
later. ‘ 

The cases treated with proflavine 


had two hourly irrigations of 0.1-per- 


cent solution of proflavine in saline by 
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day and four hourly irrigations at 
night. Three of these cases required 
Saemisch sections, but the hypopyon 
cleared in from one to three days in the 
remaining cases. The three cases of 
hypopyon iritis cleared in from one to 
two days following the use of pro- 
flavine irrigations. (Proflavine is a re- 
cently introduced flavine derivative, 
said to be of great bactericidal power 
and of much lower toxicity than the 
other flavine antiseptics.) 

Edna M. Reynolds. 


Weskamp, Carlos. Bowen’s disease 
of the cornea. Arch. of Ophth., 1944, 
v. 31, April, pp. 310-315. 

Bowen’s disease of the skin is an 
extremely chronic and slowly progres- 
sive condition which has been called 
precancerous dermatosis. Histological- 
ly, the lesion has the appearance of 
an epithelioma composed of dyskera- 
totic cells which have not yet ruptured 
the basement membrane—“intraepi- 
thelial epithelioma.” Some authors 
contend that the lesion is malignant 
from the beginning. If the condition 
exists sufficiently long, the basement 
membrane becomes broken and infil- 
tration of the underlying tissues be- 
gins. 

The author reports a case of Bow- 
en’s disease of the cornea in a man 
of 56 years. Each cornea presented 
patches of grayish, ground-glass ap- 
pearance, formed by coalescence of 
numerous minute, rounded spots. On 
the surface of the lesions were small 
translucent protrusions of gelatinous 
tissue. Vascularization occurred near 
the limbus. As the lesions were super- 
ficial, it was possible to excise them 
totally, leaving clear cornea. Vision 
improved from ability to count fingers 
at 3 meters to 2/3. (Drawings, photo- 
micrographs. ) John C. Long. 
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UVEAL TRACT, SYMPATHETIC 
DISEASE, AND AQUEOUS HUMOR 


Correa Netto, Orozimbo. Considera- 
tions in regard to a case of complete 
albinism of the eyes. Arquivos Bra- 
sileiros de Oft., 1944, v. 7, Feb., pp. 13- 
19, (See Section 13, Eyeball and orbit.) 


Daniel, R. K. Healing of the iris in 
rabbits following experimental iridec- 
tomy. Arch. of Ophth., 1944, v. 31, 
April, pp. 292-298, 

The comparative anatomy of the 
iris in man and rabbit is discussed in 
some detail. Gross and microscopic 
observations were made of the healing 
processes in the rabbit eye following 
iridectomy. There was evidence that 
the iris has no tendency to regenerate 
itself. The iris showed only. a feeble 
attempt to bridge the defect with a 
few scattered fibroblasts and epi- 
thelial or endothelial cells in a few 
eyes examined early after surgery. 
There was failure of the iris to perma- 
nently bridge the coloboma. The tis- 
sue and the cut surface of the iris re- 
mained unchanged. Frequent and 
prolific invasion of corneal fibroblasts 
into the approximated cut edges of 
the iris in the region of the wound 
was observed. This occurred in mod- 
erate degree even when healing of the 
incision was rapid and firm, when the 
iris was not caught in the wound 
itself, and when there was no evidence 
of infection or inflammation. (3 fig- 
ures, references. ) John C. Long. 


Hessberg, R. J. X-ray treatment of 
thrombosis of the retinal vein and of 
several types of iridocyclitis. Amer. 
Jour. Ophth., 1944, v. 27, Aug., pp. 
864-875. (2 tables, references. ) 
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James, Theodore. A case of Adie’s 
syndrome. Brit. Jour. Ophth., 1944, v. 
28, April, pp. 190-193. 

The patient, a male aged 21 years, 
had no abnormality of the eyes what- 
ever except that the right pupil was 
about two-thirds the size of the left. 
Examination of the nervous system 
disclosed the following abnormalities: 
absence of the right knee jerk and 
both ankle jerks. Both triceps jerks 
and the left knee jerk were normal. 
The Kahn reaction was negative. The 
right pupil remained _ consistently 
smaller than the left under atropine 
and eserine instillations, and after sub- 
cutaneous injections of strychnine sul- 
phate. 

The fact that complete dilatation of 
the right pupil did not follow atropine 
mydriasis suggests a hypotonic state 
of the dilator pupillae, so the author 
feels that it is reasonable to assume 
(1) that the relative smallness of the 
pupil was due to hypertonicity of the 
sphincter pupillae over the dilator or 
(2) that because the actual size of the 
pupil remained moderate there was an 
almost atonic nervous balance. To ex- 
plain the syndrome, the author as- 
sumes that the delayed “tonic” pupil- 
lary reflexes of Adie are in reality 
“atonic” and due to generalized ner- 
vous asthenia. The degree of such 
asthenia might vary from time to time, 
with a corresponding effect upon the 
pupils, which are much more sensitive 
to such variations than are the tendon 
reflexes. The benign and nonsyphilitic 
nature of the syndrome in this patient 
is emphasized. (References.) 


Edna M. Reynolds. 


Van Poole, G. McD. Adie’s syn- 
drome. Amer. Jour. Ophth., 1944, v. 
27, July, pp. 762-763. (References. ) 
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8 
GLAUCOMA AND OCULAR TENSIon 


Damel, C. S., and Arouh, J. Secong. 
ary glaucoma due to epithelial pene. 
tration. Arch. de Oft. de Buenos Aires, 
1942, v. 17, Aug., p. 489. 


A patient operated on for cataract 
developed iridocyclitis and secondary 
glaucoma as late postoperative com. 
plications, which eventually led to 
enucleation of the affected eye. Histo. 
pathologic examination revealed the 
presence of an epithelial ingrowth 
which lined the whole anterior surface 
of the iris, the pupillary interval and 
the angle of the anterior chamber, The 
literature on the subject is reviewed, 
The authors believe themselves the 
first to report this condition in Argen- 
tina. (Photomicrographs, _ bibliogra- 
phy.) Plinio Montalvan. 


Denig, Rudolf. Iridotorsion; iridec- 
tomy; cyclectomy. Arch. of Ophth, 
1944, v. 31, March, pp. 242-244. 

This article gives a comparison of 
these procedures and a discussion of 
their interrelationship. Denig says that 
iridotorsion was evolved from the iso- 
lation procedure by retrograde deduc- 
tion. When the iris is incised on one 
side only, it maintains vital connection 
with its trunk, while at the same time 
its length is doubled. The purpose of 
cutting only one iris pillar is not only 
to supply such an insurance against 
late infection, but primarily to permit 
free passage of intraocular fluid into 
the subconjunctival space. According- 
ly, iridotorsion should aim at establish- 
ment of a perfect sclerectomy channel 
into which the sensitive iris wick, so 
easily rendered impermeable by pres- 
sure, is to be embedded. The success 
of the operation will depend primarily 
on meticulous execution of this step. 
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The author refers to his original ar- 
ticle on this subject (Amer. Jour. 
Ophth., 1941, v. 24, p. 234), and in 
this paper elaborates on the important 
points of the technique. One case is 
reported. The conclusions are: (1) No 
reat reliance can be placed on cyclo- 
dialysis; (2) It is advisable to perform 
cyclodialysis and iridotorsion at one 
sitting, provided the anterior chamber 
deepens immediately after cyclodialy- 
sis; (3) With a scleral spur as narrow 
as 1 mm., iridotorsion may be per- 
formed instead of Graefe’s iridectomy, 
even in cases of acute glaucoma, and 
is more reliable. (References.) 

R. W. Danielson. 


Espildora Luque, C., and Sche- 
weitzer, A. Postoperative results in 
chronic glaucoma. Arch. de Oft. de 
Buenos Aires, 1942, v. 17, Aug., p. 457. 

Seventy-seven cases of chronic glau- 
coma of different types were operated 
upon after miotics had failed to keep 
the tension under control. Of the whole 
series, the results were good in 53.2 
percent, fair in 24.6 percent, and poor 
in 22.2 percent. The operations per- 
formed and the percentages of good 
results obtained with each of them 
were as follows: iridencleisis 63.6 per- 
cent, trephining 46.6 percent, modified 
Lagrange 52.6 percent, and cyclodialy- 
sis 54.5 percent. According to the type, 
the results in chronic simple glaucoma 
were good in 52 percent and poor in 
22 percent, while in inflammatory 
glaucoma they were good in 55 per- 
cent and poor in 22 percent. 

Plinio Montalvan. 


Evans, J. N. Modifications of the 
tonometer. Arch. of Ophth., 1944, v. 
31, April, pp. 334-335. 

Two modifications of the Schidtz 


tonometer are described. In the first 


ABSTRACTS 


modification, an ophthalmoscope bulb 
is attached to the finger grip of the 
instrument so that it shines on a weak 
plus lens on the tip of the pointer and 
on a similar lens attached to the scales 
of the instrument. By means of this 
arrangement two beams of light are 
projected on to a scale on the ceiling, 
so that fluctuations in the tonometer 
arm can be read greatly magnified. 

The second modification replaces 
the pointer with a beam of light. An 
ophthalmoscope bulb is attached to 
the finger grip. This light shines on 
a prism-lens combination mounted on 
the rod, its optical system being so 
arranged that a beam of light is pro- 
jected on the regular scale of the 
tonometer. Fluctuations in the rod are 
thus transmitted by the light beam to 
the scale. This arrangement eliminates 
the pointer, its pivot, and the sliding 
cam against which the tonometer rod 
operates, leaving only one moving 
part. In each instrument a small bat- 
tery attached to the examiner’s wrist 
by a clip supplies the current through 
a flexible cable. (2 figures.) 

John C. Long. 


Iliff, C. E. Surgical control of glau- 
coma in the Negro. Amer. Jour. 
Ophth., 1944, v. 27, July, pp. 731-738. 


(12 tables, references.) 


Lowenstein, O., and Schoenberg, 
M. J. Nervous factor in the origin of 
simple glaucoma. Arch. of Ophth., 
1944, v. 31, May, pp. 384-391. 


Lowenstein and Schoenberg have 
stated in a previous paper that, in 
cases of clinically unilateral simple 
glaucoma, pupillary disturbances are 
generally found in the seemingly un- 
affected eye. These disturbances were 
found to be based on three factors: 
modification of the retinal receptors, 
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damage to the effector organs, and 
lesions in the central nervous system. 
While in the early stage of the dis- 
ease the first two factors were not 
constant, the third was. The authors, 
on the basis of new experiments, dis- 
cuss in the present paper the origin 
and significance of the nervous factor. 
Four groups of cases were distin- 
guished and a_ representative case 
from each is described. 

The conclusions are as follows: (1) 
In all cases of primary simple glau- 
coma studied, constant characteristics 
of the pupijlary reflex to light were 
shown by both eyes. (2) In all cases 
of the initial stage of the disease, the 
pathologic feature in the reflex to 
light was disproportion between the 
primary phase of contraction and the 
secondary and tertiary phases, the 
former being more or less preserved 
and the latter being decreased or ab- 
sent. (3) In cases of advanced simple 
glaucoma, and frequently also in cases 
of the initial stage, additional modifi- 
cations were found, while the primary 
stage of contraction was sluggish and 
less extensive and was preceded by a 
longer latency period. (4) In cases of 
unilateral simple glaucoma the clin- 
ically unaffected eye showed pupillo- 
graphic features characteristic of sim- 
ple glaucoma. In some’ of the cases 
the pupillary disturbances were of 
purely central sympathetic origin; in 
others the sympathetic type was modi- 
fied by ocular factors. (5) The occur- 
rence of characteristic pupillary dis- 
turbances in the clinically unaffected 
eye points to the presence of latent 
glaucoma in that eye. (6) Intraocular 
hypertension is only one symptom in 
a syndrome in which ocular hyperten- 
sion, lesions of the receptor and effec- 
tor organs within the eye, and other 
signs exist as equivalent expressions 
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of the same central lesion. (7) AL 
though lesions of the central nervoys 
system appear to be an important fae. 
tor in the genesis of simple glaucoma, 
it is not certain whether such lesions, 
although organic, are primary or are 
secondary to other etiologic factors, 
such as nutritional deficiency and 
toxicosis. (References, 7 tables.) 
R. W. Danielson. 


Lowenstein, O., and Schoenberg, 
M. J. Pupillary reactions of the seem. 
ingly unaffected eye in clinically uni. 
lateral simple glaucoma. Arch. of 
Ophth., 1944, v. 31, May, pp. 392-39, 

Whether the cause of simple glau- 
coma lies within the eye itself or in 
disturbances outside the eye, or both, 
is still a question. The authors have in- 
vestigated the problem of whether the 
disturbances of pupillary reaction, 
which so far have been present in all 
cases of glaucoma observed, are of cen- 
tral origin or originate in secondary 
modifications of the receptor or effector 
organs in the eye. 

In every case of unilateral simple 
glaucoma studied, pupillary disturb- 
ances were also evident, although toa 
lesser extent, in the unaffected eye. 
Functional modifications of either the 
retina or the optic nerve or both were 
frequently but not always present. 
These findings appear to promise a 


new way of establishing a diagnosis of 


glaucoma simplex in a_ preclinical 

stage. Six detailed case histories are 

included in this report. (7 graphs.) 
R. W. Danielson. 


Von Grolman, G., and Angel, E. 
Contribution to the study of drugs that 
influence the circulation and intraocu- 
lar pressure. Arch. de Oft. de Buenos 
Aires, 1942, v. 17, Aug., p. 466. 


The authors studied clinically the 
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action of certain drugs upon ocular 
circulation and tension. Nicotinic acid 
js a potent cephalic vasodilator and 
hypotensor. Acetylcholine is ineffec- 
tive when given subcutaneously or 
intramuscularly, but in retrobulbar in- 
jection it is a powerful vasodilator and 
hypertensor of the central retinal 
artery. Given subconjunctivally it is a 
notent miotic and ocular hypotensor. 
The hypotensive action of mecholy] is 
less constant but more lasting than 
that of acetylcholine, while doryl is 
more intense and stable. Eupaverin and 
adenosynphosphoric or adenilic acid 
were not used in sufficient dosage to 
record any appreciable action. (Tables, 
data. ) Plinio Montalvan. 


9 
CRYSTALLINE LENS 


Davis, F. A. Catgut sutures for clo- 
sure of the deep corneoscleral wound 
in operations for cataract. Arch. of 
Ophth., 1944, v. 31, April, pp. 321-322. 

The author has modified the cata- 
ract incision as follows: A Graefe sec- 
tion is made in such a manner that 
there is a definite conjunctival flap at 
all points. One or two sutures of 00000 
plain catgut are inserted between the 
corneal lip and the sclera. After deliv- 
ery of the lens, the sutures are tied 
with two knots and the ends cut short. 
The conjunctiva is then closed with 
silk sutures. This produces tight clo- 
sure of the wound. In seventy cases so 
treated there were no serious compli- 
cations attributable to this method of 
suturing. In some cases there was tem- 
porary swelling of the conjunctival 
flap over the buried sutures, but this 
was entirely absent in most instances. 
The eyes showed no more reaction 
than is usually seen with cataract ex- 
tractions, Chromic catgut has not been 
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so satisfactory as the plain, because 
it takes too long for absorption, and 
at times the conjunctiva has become 
eroded over the knots. 

John C. Long. 


Davis, F. A. Intracapsular cataract 
extraction. Arch. of Ophth., 1944, v. 31, 
May, pp. 367-375. 

In this report the author submits a 
statistical analysis of five hundred con- 
secutive cases of intracapsular extrac- 
tion performed by himself and his as- 
sociates on the staff of the University 
of Wisconsin General Hospital. 

The age range of the cases, grouped 
according to decades, was from thirty 
to ninety years. The author preferred 
and generally used extraction com- 
bined with complete or peripheral iri- 
dectomy. On some of the younger sub- 
jects, with healthy, active irises, for 
whom a perfect cosmetic result was 
desirable, simple extraction with pe- 
ripheral buttonhole iridectomy was 
employed. Intracapsular extraction in 
younger subjects, under forty years of 
age, is usually not successful (espe- 
cially when the cataract is immature 
and partly clear or is of the congenital 
or juvenile type) since the zonule is 
tough and elastic and will not rupture 
easily. Davis feels the intracapsular 
procedure should be avoided in older, 
feeble and uncodperative patients. 

Prolapse of the vitreous, hemor- 
rhage into the anterior chamber and 
resulting visual acuity are discussed at 
length. The author concludes by say- 
ing that once the intracapsular cata- 
ract extraction technique is acquired, 
the operation is easier than the older 
method of capsulotomy, at least he 
finds it so. Loss of vitreous is no more 
frequently encountered, and need be 
no more common, than in the extra- 
capsular operation. Healing in the ma- 
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jority of cases is far more rapid and 
attended with fewer complications. 
(References, 13 tables.) 

R. W. Danielson. 


Kirby, D. B. Further experiences 
with a system of intracapsular extrac- 
tion of cataract. Arch. of Ophth., 1944, 
v. 31, April, pp. 302-309; also Trans. 
Amer. Ophth. Soc., 1943, v. 41, p. 61. 


The author has developed an orderly 
series of techniques to be applied to 
different conditions encountered dur- 
ing cataract operations. The fragility 
of the zonule has much to do with the 
type of effort applied to an intracapsu- 
lar extraction. In approximately 15 
percent of cases the zonule is very fra- 
gile, permitting delivery of the lens by 
traction or pressure alone. Seventy 
percent of cataractous eyes have zon- 
ules of average resistance which re- 
quire pressure plus traction and rota- 
tion. The remaining 15 percent have 
zonules of considerable resistance, re- 
quiring, in addition to traction and 
pressure, the stripping of the zonule 
from the upper third of the equator 
of the lens. 

The author uses a suture in the cor- 
neal flap to retract or elevate the flap 
in order to obtain a clear view of the 
iris and lens capsule. In general, a 
peripheral iridotomy is done if the 
pupil will dilate to 6 mm. or more. 
Technical details are given for the 
method of removing the lens for each 
class of zonule encountered. The meth- 
od of zonular stripping is stated in de- 
tail. 


Results obtained and observations 
made during one hundred consecutive 
cataract extractions tabulated. 
Loss of vitreous, inflammation, glauco- 
ma, detachment of choroid and retina, 
and astigmatism as complications are 
discussed. In this series, vision of 


20/30 or better was obtained in &%& per. 

cent of the cases, and vision less than 

20/200 was obtained in only 4 percent 
John C. Long, 


. Nelson, F. Almost complete retinal 
detachment after cataract extraction; 
complete reattachment after glaucoma 
attack. Amer. Jour. Ophth., 1944 y 
27, Aug., pp. 876-883. (One figure, ref. 
erences. ) 


Semeraro, Edmundo. Postoperative 
care of cataract patients. Rev. Bn. 
sileira de Oft., 1944, v. 2, June, pp. 203. 
207. 

This brief article particularly op. 
poses synchronous resort to eserine 
and to keeping the patient in darkness, 
since one tends to contract the pupil 


while the other tends to dilate it, 
W. H. Crisp. 


Stern, H. J. Report on two pairs of 
brothers showing Marfan’s syndrome, 
Brit. Jour. Ophth., 1944, v. 28, May, 
pp. 229-232. 

One pair were unusually small in 
stature, the other pair abnormally 
large. All four showed pathologic 
structure of the bones—seen for the 
first time in cases of Marfan’s syn- 
drome but known to occur in cases of 
endocrine dysfunction. All showed an 
abnormally small sella turcica. (Refer- 
ences. ) Edna M. Reynolds. 


10 
RETINA AND VITREOUS 


Butler, T. H. A case of angioid 
streaks of the retina. Brit. Jour. 
Ophth., 1944, v. 28, May, pp. 220-224. 


A case of angioid streaks of the ret- 
ina which developed within an inter- 
val of two weeks is reported. There 
were also a diffuse bilateral choroiditis 
and an exudate in the right macular 
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region. Angioid streaks are explained 
as probably due to folding of the ret- 
ina, with a deposit of pigmentary dé- 
bris between the layer of rods and 
cones and the pigment layer, rather 
than to a slow pathologic process such 
as the formation of new vessels. (2 
illustrations.) Edna M. Reynolds. 


Cordes, F. C. A type of foveo-macu- 
lar retinitis observed in the U. S. 
Navy. Amer. Jour. Ophth., 1944, v. 27, 
Aug., pp. 803-816. (3 photomicro- 
graphs, references.) 


Elwyn, Herman. Changes in the 
fundus of the eye in various forms of 
arterial hypertension. Arch. of Ophth., 
1944, v. 31, May, pp. 376-382. 

The author discusses in detail the 
changes appearing in the fundus in the 
various forms of hypertension. He 
says these changes depend on con- 
traction of the retinal arteries, and on 
the degree and extent of their aging 
and sclerosis. 

Depending on the persistence of the 
arterial contraction, the changes in the 
retina can be separated into acute ar- 
teriospastic retinitis, or retinopathy, 
characterized by edema, “cotton-wool” 
patches, and hemorrhages; and a more 
chronic arteriospastic retinitis, or ret- 
inopathy, characterized by deposits of 
hyalin and lipids and by the star- 
shaped figure in the macular area. 

In uncomplicated essential hyperten- 
sion in its benign form the retinal ar- 
teries are not contracted. The changes 
in the fundus of the eye are only those 
of aging and sclerosis of the retinal 
vessels. In the later stages occur com- 
plications such as hemorrhages, white 
spots, occlusion of branches of the cen- 
tral vein and artery, and occasionally 
also of the main vessels. A more im- 
portant condition is temporary arterio- 
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spastic retinitis, as part of a temporary 
arterial contraction in many organs. 
The clinical picture may be differen- 
tiated from that of the malignant stage 
of essential hypertension by the ab- 
sence of any severe renal insufficiency. 
In other forms of hypertension the 
fundus presents varying combinations 
of the signs of acute and chronic arte- 
riospastic retinitis and of aging and 
sclerosis of the retinal vessels. (Dis- 
cussion, references.) 
R. W. Danielson. 


Gifford, S. R. The eye in general 
diagnosis. Wisconsin Med. Jour., 1944, 
v. 43, May, p. 509. 


The author classifies the vascular 
fundus changes into five groups. (1) 
Retinal arteriosclerosis: slight inden- 
tation of some veins by arteries, slight 
caliber changes of arteries, no hemor- 
rhages or white deposits. Clinically the 
case appears as benign hypertension ; 
the diastolic pressure is rarely above 
110, the systolic pressure is moderately 
increased. 

(2) Retinal arteriosclerosis with ret- 
inopathy: The arterial changes de- 
scribed above are more advanced. In 
addition some patchy hemorrhages 
and white deposits are found, occa- 
sionally thrombosis of veins or arte- 
ries. The prognosis is still good. 

(3) Diffuse retinal arteriolar con- 
striction: All arteries show definite 
contraction. The calibers of the arteries 
and veins have a ratio of 1 : 2. No 
hemorrhages or deposits are found. 
Indentation of veins may be present 
or absent. The blood pressure, espe- 
cially the diastolic pressure, is high. 
Typical are early cases of toxemia of 
pregnancy. 

(4) Diffuse retinal arteriolar con- 
striction with retinopathy. Hyperten- 
sive retinopathy. The vascular contrac- 
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tion is more pronounced. The ratio of 
arteries to veins is 1 : 4. Hemorrhages, 
“cotton-wool” deposits, and localized 
areas of retinal ischemia and edema 
are commonly found. Clinically the 
case appears as a well-developed case 
of essential hypertension. The diastolic 
pressure is constantly above 130. The 
prognosis is bad except as to the 
toxemia of pregnancy. Most patients 
die within four or five years. 

(5) Diffuse retinal arteriolar con- 
striction with neuroretinopathy: ma- 
lignant hypertension. In addition to 
the findings in the last group, edema 
of the optic nerve and surrounding 
retina appear. Macular star is a fre- 
quent, detachment of retina a rare, ac- 
companiment. Prognosis very grave. 
Eighty percent of the patients die 
within one year. 

In central angiopathic retinopathy 
there is sudden loss of vision, mostly 
in one eye. There are no changes in 
the retinal arterioles, but definite ede- 
ma of the macular region, often sur- 
rounded by a circular reflex probably 
due to elevation of the retina by ede- 
ma, is observed. The loss of vision is 
caused by spasm: of the capillaries or 
precapillaries supplying the macula. 
Frequently it clears under antispas- 
modic therapy. 

Some cases of periphlebitis retinae, 
or recurring vitreous hemorrhages in 
the young, are probably due to angio- 
spasm, for several such patients have 
responded well to antispasmodic ther- 
apy. R. Grunfeld. 


Hessberg, R. J. X-ray treatment of 
thrombosis of the retinal vein and of 
several types of iridocyclitis. Amer. 
Jour. Ophth., 1944, v. 27, Aug., pp. 
864-875. (2 tables, references.) 


Lijo Pavia, J., and Lachman, R. 
Green spots in the fundus. Rev. Oto- 
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Neuro-Oft., 1943, v. 18, Nov., pp. 17] 
179. 


Green spotting of the fundus, the 
authors feel, is much more frequent 
than is generally supposed. They have 
already observed 47 cases of the cop. 
dition, this communication dealing 
with the last three. The green area is 
best seen with red-free light and must 
be differentiated from pigment accy. 
mulation, choroidal hemorrhage, ang 
intervascular pigment. The character. 
istic details of the green area are: (1) 
The borders are hazy and fade oyt 
gradually. (2) The green area is def. 
nitely discrete. (3) The central portion 
may not have the same clarity of color 
throughout. Several excellent retino. 
graphs portray the green spots in the 
three cases presented by the authors, 
The actual genesis of these unusual 
areas of the fundus is not discussed, 
Vision is usually reduced. (4 illus- 
trations, references.) 

Edward Saskin, 


Nelson, F. Almost complete retinal 
detachment after cataract extraction; 
complete reattachment after glauco- 
ma attack. Amer. Jour. Ophth., 1944, 
v. 27, Aug., pp. 876-883. (One figure, 
references. ) 


Rucker, C. W. Sheathing of the reti- 
nal veins in multiple sclerosis. Proc. 
Staff Meetings Mayo Clinic, 1944, v. 
19, April 5, p. 176. 

The author has collected laboratory 
and clinical data on 34 patients in 
whose retinas he found varying de- 
grees of sheathing of the retinal veins, 
with no other retinal vascular changes. 
There was occasional simple optic 
atrophy. Of the 34 cases, 21 had been 
diagnosed as having multiple sclerosis, 
and 7 more were suspects. In 12 of the 
cases, there was pallor of one or both 
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optic discs. Eight of the patients had 
a history of retrobulbar neuritis. No 
explanation of the structure of the per- 
‘venous sheath is offered. 

Benjamin Milder. 


Shapland, C. D. A case of rupture 
of a retinal cyst causing retinal detach- 
ment. Brit. Jour. Ophth., 1944, v. 28, 
May, 236-241. 

The case presented shows conclu- 
sively that disinsertion of the retina 
can be produced by rupture of a retinal 
cyst. The periphery of the cyst above 
and below was delimited by a linear 
band of pigmentation. Operation was 
successful, with recovery of central vi- 
sion of 6/24 and the field full except 
for defects corresponding to the re- 
mains of the cyst and to the diathermy 
reactions. (4 figures, references.) 

Edna M. Reynolds. 


Treusch, J. V., and Rucker, C. W. 
Incidence of changes of retinal veins 
in multiple sclerosis. Proc. Staff Meet- 
ings Mayo Clinic, 1944, v. 19, May 17, 
p. 253. 

The authors examined the fundi of 
52 patients who had multiple sclerosis. 
Ten showed perivenous sheathing. It 
occurred independently of previous 
visual complaint and was not related 
to the occurrence of pallor of the optic 
disc. In not a single instance was 
perivenous sheathing found in one 
hundred patients with no neuralgic 
complaint. The perivenous sheathing 
which we encounter’ in uveitis, optic 
neuritis, or phlebitis, or in diabetic 
or hypertensive retinitis, or in degen- 
erative retinal changes is readily ex- 
plainable by the underlying disease. 
But in multiple sclerosis we find no 
retinopathy with the exception of the 
occasionally present simple optic at- 
rophy. R. Grunfeld. 
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Vilela, A. Etiopathogenesis of the 
arterial hypertension called “essential” 


—present status of the problem. Rev. — 
Brasileira de Oft., 1944, v. 2, June, pp. | 


181-191. 


This is a general review of the sub- 
ject, with reference to certain writers 
including Wagener. 


11 
OPTIC NERVE AND TOXIC 
AMBLYOPIAS 

Carroll, F. D. The etiology and 
treatment of tobacco-alcohol amblyo- 
pia. Amer. Jour. Ophth., 1944, v. 27, 
July, pp. 713-725; Aug., pp. 847-863; 
also Trans. Amer. Ophth. Soc., 1943, 
v. 41, p. 385. (5 tables, 21 figures, ref- 
erences. ) 


Cordes, F. C., and S. D. Aiken. Papil- 
ledema (choked disc) and papillitis 
(optic neuritis) ; their differential diag- 
nosis. Jour. Nervous and Mental Dis., 
1944, v. 99, May, p. 576. 


The authors describe the causes, 
symptoms, appearance, and pathology 
of papilledema and papillitis. The 
former is seen in 80 percent of brain 
tumors, but will occur in any situa- 
tion which disturbs the pressure rela- 
tionships of the circulation on either 
side of the lamina cribrosa. Thus, sud- 
den lowering of the intraocular pres- 
sure may be followed by papilledema. 
The early ophthalmoscopic evidences 
and the typical appearance of the disc 
in papilledema are described. The 
swelling of the disc may recede with- 
out leaving a trace, or some optic at- 
rophy may appear secondarily. The 
characteristic visual field finding is an 
enlargement of the blind spot. There is 
an anterior bowing of the lamina cri- 
brosa. 

In papillitis, however, there is 
marked cellular inflammatory reaction, 
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usually perivascular, and no anterior 
bowing of the lamina cribrosa. Clini- 
cally, optic neuritis is usually unilat- 
eral, without marked elevation of the 
disc (ordinarily not more than 2 D.), 
and is ushered in by sudden loss of 
central vision. There is a marked tend- 
ency toward recovery of function. The 
chief points in differential diagnosis 
are that in papillitis we find sudden 
loss of central vision, with central sco- 
toma, and a less marked ophthalmo- 
scopic picture. Benjamin Milder. 


Cotlier, I. Bilateral coloboma of the 
entrance of the optic nerve. Anales Ar- 
gentinos Oft., 1943, v. 4, July-Aug.- 
Sept., pp. 97-100. 

The author admits the rarity of this 
developmental anomaly and offers cer- 
tain diagnostic characteristics: (1) ap- 
parent enlargement of the diameter of 
the papilla; (2) total or partial excava- 
tion of the disc, a true ectasia; (3) 
deep and superficial whiteness of the 
disc; (4) the special disposition of the 
vessels, arising inferiorly, centrally, or 
peripherally relative to the disc. The 


case of a four-year-old female js re- 
corded,’ with bilateral disc-coloboma 
more marked in one eye, but neithe; 
eye showing great visual impairment 
Edward Saskin. 


Lijo Pavia, J. Coloboma of the pa- 
pilla, Rev. Oto-Neuro-Oft., 1943, y, 18, 
Dec., pp. 203-222. 

The author describes the typical 
papillary coloboma as situated infer. 
orly, usually the only ocular defect 
present, sometimes bilateral, and sim. 
ulating a greatly enlarged disc, Many 
excellent simple and panoramic retino- 
graphs and chromo-retinographs illys. 
trate the author’s eight cases. His syp- 
opsis reveals that the cases ranged in 
age from six to 51 years, included six 
females to two males, and had papillas 
ranging from 1% to 9% normal disc 
diameters. Disc excavation varied 
from 3 to 12 diopters, and vision in 
some cases was reduced to as little as 
counting fingers, and in others was 
hardly reduced at all. (15 illustrations, 
including one color plate; references.) 

Edward Saskin. 
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News items should reach the editor by the twelfth of the month 


DEATHS 


Dr. Ellsworth F. Arble, Carrolltown, Penn- 
sylvania, died July 5, 1944, aged 71 years. 

Dr. Charles H. Baker, Bay City, Michigan, 
died July 7, 1944, aged 84 years. 

Dr. Pierre Bergeron, Manchester, New 
Hampshire, died May 7, 1944, aged 62 years. 

Dr. William J. Blackburn, Dayton, Ohio, 
died July 16, 1944, aged 75 years. 

Dr. Oliver P. Bourbon, Los Angeles, Cali- 
fornia, died April 25, 1944, aged 80 years. 

Dr. Arthur M. Brianza, Chicago, Illinois, died 
July 11, 1944, aged 76 years. 

Dr. Ralph O. Early, Oklahoma City, Okla- 
homa, died June 6, 1944, aged 64 years. 


Dr. William A. Fisher, Chicago, Illinois, died 
July 31, 1944, aged 84 years. 

Dr. Abraham C. Green, Chicago, Illinois, died 
June 7, 1944, aged 57 years. 

Dr. Robert P. Hooper, Kosciusko, Missis- 
sippi, died May 20, 1944, aged 78 years. 

Dr. Louis A. Julianelle, New York, New 
York, died August 12, 1944, aged 49 years. 

Dr. John C. Kamp, Saugerties, New York, 
died June 18, 1944, aged 84 years. 

Dr. Harry W. Long, Escanaba, Michigan, 
died May 30, 1944, aged 65 years. 

Dr. C. W. Naar, Paramaribo, Surinam, died 
recently. 

Dr. Bert E, Purcell, Iowa Falls, Iowa, died 
May 15, 1944, aged 68 years. 
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Dr. Clarence W. Robertson, Jamestown, 
North Dakota, died May 22, 1944, aged 53 
ror. William T. Salmon, Duncan, Oklahoma, 
died June 26, 1944, aged 75 years. 

Dr. Horace W. Sherwood, Doland, South 
Dakota, died August 5, 1944, aged 78 years. 

Dr. Edwin J. Siegmund, Wabash, Indiana, 
died May 25, 1944, aged 68 years. 

Dr. Harry B. Weinburgh, Lansing, Michigan, 
died June 29, 1944, aged 62 years. 

Dr. Myron L. White, Coffeyville, Kansas, 
died June 4, 1944, aged 71 years. 


MISCELLANEOUS 


A course in “Ocular muscles” with demon- 
stration classes will be given at the North- 
western University Medical School, 303 East 
Chicago Avenue, Chicago, by Dr, James W. 
White of New York, December 9th to 16th. 
For further information apply to Dr. B. Cush- 
man, 25 East Washington Street, Chicago 2, 
Illinois. 


In order to encourage scientific ophthal- 
mic work, the Ophthalmological Society of 
Egypt will grant a prize to the value of 
Egyptian £E.20 for the most valuable contribu- 
tion brought before the annual congress of the 
Society. The subject for the competition is not 
restricted. Candidates desiring to enter the com- 
petition should send their articles not later than 
the beginning of December. Articles arriving 
after this fixed date cannot be entered for the 
competition but will be returned. The articles, 
in three typed copies, should carry a pseudonym 
accompanied by the actual name of the author 
enclosed in an envelope on which is written 
the pseudonym only. The address of the society 
is Dar El Hekma, 42 Kasr El Ainy Street, 
Cairo. 

SOCIETIES 


The newly elected officers of the Brooklyn 
Ophthalmological Society are as follows: Dr. 
Michael J. Buonaguro, president; Dr. Allen 
Hull, vice-president; Dr. Benjamin C. Rosen- 
thal, secretary-treasurer; and Dr. Louis Frei- 
mark, associate secretary-treasurer. 


At the ninth national assembly of the United 
States chapter of tlie International College of 
Surgeons, held in Philadelphia on October 3, 
4, and 5, 1944, Dr. Edmund B. Spaeth pre- 
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sented a paper on “Aneurysm of circle of Wil- 
lis from an ophthalmological standpoint.” 


Among the guest speakers at the sixteenth 
annual meeting of the Aero Medical Association 
of the United States which was held in Saint 
Louis, September 4th to 6th, were Drs. Meyer 
H. Halperin, Ross A. McFarland, and J. I. 
Niven who discussed “Alteration in the effects 
of altitude on vision by glucose and carbon di- 
oxide.” Dr. William R. Rowland spoke on 
“Night blindness in flying personnel—Observa- 
tions on patients: Studies at the Army Air 
Force School of Aviation Medicine.” 


The one-hundred-and-third annual session 
of the State Medical Society of Wisconsin was 
held in Milwaukee, September 18th to 20th. A 
paper on “Surgical treatment of the extraocu- 
lar muscles—Some suggestions” was given by 
Dr. Avery D. Prangen of Rochester, Minne- 
sota. 


Dr. Ramon Castroviejo, New York, was in- 
cluded among the guest speakers at the ninety- 
fourth annual session of the Medical Society 
of the State of Pennsylvania, September 19th to 
21st. The title of his address was “Indications 
for keratoplasty and keratectomies”; it was il- 
lustrated with Kodachrome lantern slides and 
motion pictures. 


Among the speakers at the health institute 
sponsored by the Philadelphia County Medical 
Society, held June 26th to 28th at the Board 
of Public Education was Dr. Edmund B. Spaeth 
who spoke on “Conservation of sight of school 
children.” 


At the fourteenth annual clinical conference 
of the Oklahoma City Clinical Society to be held 
October 23d to 26th Dr. George P, Guibor, 
Chicago, will be one of the guest speakers. 
The title of his Jecture has not been announced. 


PERSONALS 


The Kansas State Board of Social Welfare 
has appointed Dr. William F. Abramson, To- 
peka, state supervising ophthalmologist for the 
division of service for the blind to succeed 
Dr. William W. Reed of Topeka. 


Major S. Rodman Irvine has been trans- 
ferred by the Army. His new address follows: 
A.A.F. Regional Hospital, Drew Field, Tampa, 
Florida. 
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AMERICAN. JOURNAL OF OPHTHALMOLOGY 


FOR REDUCTION OF INTRAOCULAR TENSION IN 


GLAUCOMA SIMPLEX 


— reduction of intraocular tension obtained 


with the local conjunctival instillation of a 1.5 


per cent solution of Doryl is both more pronounced 
and more prolonged than that obtained with a 


2 per cent pilocarpine nitrate solution. An 0.45 gram 
bottle of Dory] is sufficient for the preparation of 
30 cc. of a 1.5 per cent solution. The addition of a 
wetting agent is suggested to promote better per- 
meation of the cornea. 

Dory! is also supplied in boxes of six 1 cc. am- 

puls, each containing Ys milligram of the drug, 


for subcutaneous injection for the relief of 
urinary retention. 


* LITERATURE ON REQUEST * 


MERCK & CcO., Inc. Manufacturing Chemists RAHWAY, N. J. 
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